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TITLE: The Pseud:>monas aut-jinaucer N- { 3-oxododecanoyi ) 

homos e rir.e lactone induces cyclooxygenase-2 and 
prost ag] andin E2 production m human lung 
r ibrciblas ts : implicat ic^ns for inflammation 

AUTHOR(S}: Smith, R^.^ger S.; K-^jIly, Rodney; Iglewski, 

Barhi^ira H . ; Phipps, Richard P. 

CORPORATE SOURCE: Departments of Microbiology and Immunology, 

University of Rochester, Rochester, NY, 14 642, 
USA 

SOURCE: Journal of Immunology (2002), 169(5), 2636-2642 

CODEN: J0)IMA3; ISSN: 0022-1767 
PUBLISHER: American Association of Immunologist s 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Pseudomonas aeruginosa causes lethal lung infections in 

immunocompromised indiviauals such as those with cystic fibrosis. 
The lethality of these infect i'l^ns is directly assocd. with 
inf lamimat ion and lung tissue idest ruct i<jn . P. aeruginosa 
produces several acylated homc'serine lactones (A.ML) that are 
important in the regulation of bacterial virulence factors. Little 
is known about the effects of AHLs on human cells. In this work we 
report that the AHL N- ( 3-o:-:C'dodecanoy 1 ) homoserine lactone 
(30-C12-HSL) from P. aeruginosa induces cycl ooxygenase 
(Cox) -2, a seminal proinf lamir.at ory enzyme. When primary normal 
human lung fibroblasts were exposed to 30-C12-nSL, an 8-fold 
induction in mRtJA and a 35-f':dd increase in protein for Cox-2 were 
obsd. In contrast, there was no substantial change in the 
expression of Cox-1, We alS'j demonstrated that the induction of 
Cox-2 was regulated by 3(J-C12-HSL activation of the transcription 
factor NF-. kappa. B. 30-CI2-HSL also stimulatea an increase in the 
newly discovered inducible memc'rane-assocd . PGE synthase but had no 
effect on the expression of the cytcsolic PGE synthase. We also 
demonstrate that 30-C12-HSL srimulared the prodn. of PGE2 . PGE2 is 
known to induce mucus secret ic^n, vasc'di latic^n, and edema, and acts 
as an immunomodulatory lipid rr.ediatcr. We propose that 30-C12-HSL 
induction of Cox-2, memb rane-assocd . Pi.^^E synthase, and PGE2 likely 
contributes to the inf laimmat i ii'n and lung pathol . induced by P. 
aeruginosa infections in the lung. These studies further 
reinforce the concept that bai::terial AliLs nc't only regulate 
bacterial virulence but also stimulate the activities of eukaryotic 
cells important for inf 1 ammat ic^n and irrimune defenses. 

IT 168982-69-2, n- { S-Oxododecan'jy I ) hom.oserine lactone 

RL: ADV {Adverse effect, including toxicity); BIOL {Biological 
study) 

(Pseudomonas autoinducer U- ( 3-oxcdO'.'iecanoyl ) homoserine lactone 
induces cyclooxygenase-2 and prost a'.:landin E2 prodn. in human 
lung fibroblasts: impil icat lens for mf lammat 11^ n ) 
RtJ 163982-69-2 HCAPLUS 

CN Dodecanamide, 3-oxo-IJ- [ {3S) -tet rahydr 3-2-oxo-3-f uranyl ] - { 9CI) (CA 
INDEX NAME) 
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LasR, a transcriptional activator of Pseudomonas 
aeruginosa virulence genes, functions as 
a inultimer 

PCiratisin, Pattarachai; Tucker, Kenneth D.; 
Passador, Luciano 

Departrr.ent of MicrC'biology and Immunology, 
University of Rochester Medical Center, 
Rochester, NY, 14 642, USA 
Journal of Bacteriology (2002), 184(17), 
4912-4919 

CODEN : JOBAAY ; ISSN: 0021-9193 
7\merican Society for Microbiology 
Journal 
English 

The Pseudomonas aeruginosa LasR protein functions in 
concert with N-3-oxo-dodecanC'yl-L-homoserine lactc^ne {30-C12-HSL) to 
coordinate the expression of target genes, including many genes that 
encode virulence factors, with cell d. We used a LexA-based protein 
interaction assay to demonstrate that LasR forms miultimers only when 
30-C12-HSL is present. A series of LasR mols. contg. internal 
deletions or substitutions in single, conserved am.ino acid residues 
indicated that the N-terminal portion of LasR is required for 
multimerization . Studies p-er formed with these mutant versions of 
LasR demonstrated that the ability of LasR to multimerize correlates 
with its ability to functic'ii as a trans rriptional activator of lasi, 
a gene known to be tightly regulated by the LasR-30-C12-HSL 
regulatory system. A LasR nol, that ::arries a C-terminal deletion 
can function as a dominant -neg . mutant in P. aeruginosa, 
as shown by its ability tC' decrease expiression of lasB, another 
LasR-30-C12-HSL target gene. Taken together, our data strongly 
support the hypothesis that LasR functions as a multimer in vivo. 
168982-69-2, N-3-0xo-dodecanoyl-L-homo3er ine lactone 
RL: BSU (Biological study, unclassified) ; BIOL {Biological study) 
(LasR t ranscr ipit iona 1 activator can form multimer in presence of 
N-3-oxo-dodecanoyl-L-hC'moser ine lact 'jne ) 
163982-69-2 HCAPLUS 
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2002 : 403802 HCAPLUS 
136: 400592 

Immunogenic conjugates comprising autoinducer 
and iysine-contg . protein as vaccine and for 
raising antibody to treat and diagnose Gram-neg 
bacterial infection 

Kende, Andrew S.; Iglewski, Barbara H.; Smith, 

Roger; Phipps, Richard P.; Pearson, James P. 

University of Rochester, USA 

U.S., 2 1 pp . 

CODEN: USXXAM 

Patent 

English 

1 



PATENT NO. 



KIND CATE 



APPLICATION NO. DATE 



US 6395282 
PRIORITY APPLN. 
OTHER SOURCE (S) 



Bl 



20 020528 



INFO. 



MARE'AT 



US 1999-293687 
US 1998-82025P P 
136: 400592 



19990416 
19980416 



AB The present invention relates to an immunogenic conjugate comprising 
a carrier mol . coupled t ci an autoinducer of a Gram neg. bacteria. 
The autoinducer is N- ( 3-c>xododecanoyl ) -L-homoserine lactc-ne, 
N- (butanoyl ) -L-homoserine lactone, N-hexanoyl-homoserine lactone, 
N- ( 3-oxohexanoyl ) -homos erine lactone, N- .beta . - ( hydroxybutyryl ) - 
homoserine lactone, N- { 3-o:-:ooctanoyl ) -L-homoserine lactone, or 
N- { 3R-hydroxy-cis-tetradecanoyl ) -L-homoserine lactone. The carrier 
mol. is bovine serum albumin, chicken egg ovalbumin, limpet 
hemocyanin, tetanus toxoid, diphtheria toxoid and thyreoglobulin. 
The immunogenic conjugate, when combined with a pharmaceutically 
acceptable carrier, forms a suitable vaccine for mammals to prevent 
infection by the Gram neg. bacteria. The immunogenic conjugate is 
also used to raise and subsequently isolate antibodies or binding 
portions thereof which are capable of recognizing and binding to the 
autoinducer. The antib-jdies or binding fiortions thereof are 
utilized in a method of treating infectic'ns, a method of inhibiting 
autoinducer activity, and m diagnosti: assays which detect the 
presence of autoinducers c^r autoinducer antagonists in fluid or 
tissue samples. 
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IT 168982-69-2P, N- { 3-Oxododecanoyl ) -L-homoserine lactone 

RL: ANT (Analyte); BSU (Biological study, unclassified); DGN 
(Diagnostic use); PRP (Properties); F.CT (Reactant); 3PN (Synthetic 
preparation); THU (Therapeutic use); ANST (Analytical study); BIOL 
(Biological study); PREP (Preparation); RACT (Reactant or reagent); 
USES (Uses) 

(immunogenic conjugates cc^mprising autciinducer and lysine-contg . 
protein as vaccine and for raising antibody to treat and diagnose 
Gram-neg. bacterial infection) 
RN 168982-69-2 HCAPLUS 

CN Dodecanamide, 3-oxo-N- [ (3S) -tetrahydro-2-oxo-3-f uranyl ] - (9CI) (OA 
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(Diagnostic use); PRP (Properties); SPN (Synthetic preparation); THU 
(Therapeutic use); ANST (Analytical study); BIOL (Biological study); 
PREP (Preparation); USES (Uses) 

(immunogenic conjugates comprising autoinducer and lysine-contg. 

protein as vaccine and for raising antibody to treat and diagnose 

Gram-neg. bacterial infection) 
RN 147795-39-9 HCAPLUS 

CN Octanamide, 3-oxo-N- [ (3S) -tetrahydro-2 -oxo- 3- f uranyl ] - (9CI) (CA 
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CN Tetradecanamide, 3-hydroxy-N- [ (3S) -tetrahydro-2-oxo-3-f uranyl ] 
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Absolute stereochemistry. 
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protein as vaccine and for raising antibody to treat and diagnose 

Gram-neg. bacterial infection) 
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Absolute stereochemistry. 
Double bond geometry as shown. 
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Advanc.inc the quorum in Pseudomonas 
aeruginosa: MvaT and the regulation of 
N-acy Ihomoserine lactone production and 
virulence gene expression 

Diggle, Stephen P.; Winzer, Klaus; Lazdunski, 
Andree; Williams, Paul; Camara, Miguel 
School o: Pharmaceutical Sciences, University of 
riottinaham, Nottingham, NG7 2RD, UK 
Journal of Bacteriology (2002), 184(10), 
2576-2586 

CODEN: J'jBAAY; ISSK': 0021-91^3 
American Society fc-r Microbiology 
Journa 1 
Engl ish 

Pseudomonas aeruginosa regulates the prodn. of many 
exoproteins and secondary metabolites via a hierarchical 
quorum-sensing cascade through LasR and r.hlR and their cognate 
signal mols. N- ( 3-oxododecan oyl ) -L-homose rine lactone (30-C12-HSL) 
and N- (butancyl ) -L-homc se r ine iactcne (C4-HSL). In this study, we 
found that t r anscript ic n of the quc^rum sens ing- regulated genes lecA 
(coding for PA-IL le^jtin), lasB (cciding for elastase), and rpoS 
appieared to be growth pnase :iependent and their expression could not 
be advanced to the logarithmic phase in cells gr iwing in batch 
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culture by the addn. of exogenous C4-HSL and 3(J-C12-HSL. To 
identify novel regulators responsible for this growth phase 
dependency, a P. aeruginosa iecA: : lux reporter sorain was 
subjected to random transpi : son mutagenesis . A no. of mutanr s 
affected in lecA expression were found :hat exhibited altered prDdn. 
of multiple quorum sensing- ioc ende no phenotypes. While some 
mutations were mapped to new Ic^oi such as clf'A and mvaT and a 
putat ive efflux system, a n^:- . f mutat i i^ns were also mapped to known 
regulators such as lasR, rnlF., and rpjS. MvaT was identified as a 
novel global regulator of virulence gene expression, as a mutation 
in mvaT resulted in enhance :2 lecA exp'ression and p^yC'Cyanin p-rodn. 
This mutant also showed altered swarming ability and prodn. of the 
LasB and LasA proteases, : 'j-0 1 2 -HS L, ano C4-HSL. Furthermore, addn. 
of exogenous 30-C12-H3L and 'M-HSL to the mvaT mutant significantly 
advanced lecA expression, suggesting that MvaT is involved in the 
growth phase-dependent regulation of the lecA gene. 

IT 168982-69-2, N- { 3-Oxododecanoyl ) -L-hcii.oserine lactone 

RL: BSU [Biological study, unclassified); BIOL (Biological study) 
( Pseudomonas aeruginosa MvaT and the regul at ion iz-f 
N-acylhomoserine lactone prodn. and virulence gene expression) 
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Genet ically prC'gramn;ed autC'inducer destruction 
reduces virulence gene expression and swarming 
mot i 1 i t y in Pseudc^monas aeruginosa 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Virulence in the opportunistic human p^athogen P . aeruginosa 
is controlled by cell d. via diffusit-le signalling mols, 
( "autoinducers " ) c-f the N-acyihomoserine Lactc-ne (AHL) type. Two 
Bacillus sp. isolates (A^.';. ani A24) with AHL-degr ading activity were 
identified among a large cjLlecticn cf rhizosf'here bacteria. From 
isolate A2 4 a gene was :: 1 -jned wnich was s imilar to the aiiA gene, 
encoding an AHL lactonase in another Bacillus srrain. Expression of 
the aiiA homolog from iS'j I ate A24 in P . aeruginosa PAOl 
reduced the amt . cif the quc^rum sensing signal N-oxododecanoyl-L- 
homoserine lactone and C'jniplete i y prevented the accumulation of the 
2nd AHL signal, N-butyry 1 -L-homoserine lactone. This strongly 
reduced AHL content corr-i/lated with a markedly decreased expression 
and prodn. of several virulence factors and cytotoxic compds . such 
as elastase, rhamnolipids , HON, and pyocyanin, and strongly reduced 
swarming . However, no effect was obsd. on flagellar swimniing or on 
twitching motility, and aiiA ext^ression did not affect bacterial 
adhesion to a polyvinylchlC'ride surface . In cone 1 us ion, 
introduction of an AHL de grdn . gene into P . aeruginosa 
could block cell-cell comiriunication and exoproduct formation, but 
failed to interfere with surface colon izati on. 

IT 168982-69-2 

RL: BCP {Biochemical process); BIOL (Biological study); PROC 
( Process ) 

(genetically programmed autoinducer destruction reduces virulence 
gene expression and swarming motility in Pseudomonas 
aeruginosa PAOl ) 
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Pseud T'mC'nas aeruginosa quc^rum- sensing 
systems may centred virulence factor exp^ression 
in the lungs of p-atients with cystic fibrosis 
Erickson, David L.; Endersby, Ryan; Kirkham, 
Amanda ; St uber , Kent ; Vol Iman, L>-j lina D . ; Rabin, 
Harvey R.; Mitchell, Ian; Storey, Douglas G. 
Department of Biclogical Sciences, University of 
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Calgary, Calgary, AB, T2M 1N4, Can. 
SOURCE: InfectiDn and Iminunity (2002), 70(4), 1783-1790 

CODSN : INFIBR; ISSN: 0019-95 67 
PUBLISHER: American Society fc-r Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Individuals with cystic fibrosis (CF) are commonly colonized with 
Pseudomonas aeruginosa . The chronic inf ect ic-ns caused by 
P. aeruginosa are punctuated by acute exacerbations of the 
lung disease, which lead to significant morbidity and mortality. As 
regulators of virulence det e rminant s , P . aeruginosa 

quo rum- sen sing systems may be active in the chronic lung infections 
assocd. with CF. We have examd. the levels of autoinducer mols. and 
transcript accumulation from the bacterial populations found in the 
lungs of patients with CF. We detected biol. active levels of 
N- { 3-oxododecanoyl ) -L-homoser ine ( 3-oxo-C12-HSL) and 
N-butyryl-L-homoserine lactone (C4-HSL) in sputum from CF patients. 
Interestingly, it appears that C4-HSL is less frequently detected 
than 3-OXO-C12-HSL in the lungs of patients with CF. We also examd. 
the transcription of the autoinducer synthase gene lasi and showed 
that it is frequently expressed in the lungs of patients with CF. 
We obsd. a significant correlation between the expression of lasI 
and four target genes of the Las quorum- sen sing system . Taken 
together, our results indicate that quorum- sensing systems are 
active and may control virulence factor expression in the lungs of 
patients with CF. 

IT 147795-39-9, N- ( 3-Oxooctanoyl ) -L-homoserine lactone 
1477 95-40-2, N- ( 3-Oxodecanoyl ) -L-homoser ine lactone 
168982-69-2, N- ( 3-Oxododecanoyl ) -L-homoser ine lactone 
RL: ADV (Adverse effect, including toxicity); BSU (Biological study, 
unclassified); BIOL (Biological study) 

( Pseudomonas aeruginosa las R- las I quo rum- sensing 

systems may control virulence factor expression in lungs of 

patients with cystic fibres is) 
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Direct detection of N-acylhomoserine lactones in 
cystic fibrosis sputum 

Middleton, Barry; Rodgers, Helen C; Camara, 
Miguel; Knox, Alan J.; Williams, Paul; Hardman, 
Andrea 

School of Pharmaceutical Sciences, University of 
Nottingham, Nottingham, NG7 2RD, UK 
FEMS Microbiology Letters (2002), 207(1), 1-7 
C0D5N : FMLED7 ; ISSN: 037 8-10 97 
Elsevier Science B.V. 
Journal 
English 

Pseudomonas aeruginosa and Burkholderia i::epacia cause 
destructive lung disease in cystic fibrosis (CF) patients. Both 
pathogens employ 'quorum sensing', i.e. cell-to-cell communication, 
via diffusible N-acyl-L-homoser ine lactone (AHL) signal mols., to 
regulate the prodn. of a no. of virulence determinants in vitro. 
However , to date, evidence that quorum sensing systems are 
functional and play a role in vivo is lacking. This study presents 
the first direct evidence for the presence of AHLs in CF sputum. A 
total of 42 samples from 25 CF patients were analyzed using 
lux-based Escherichia coll AHL biosensors. AHLs were detected in 
sputum from patients colonized by P. aeruginosa or B. 
cepacia but not Staphyloc jccus aureus. Furthermore, using liq. 
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chromatog . -mass spect rcmot ry and tnin layer chrc'matog., we confirmed 
the presence of N-hexan Dvlh omoser i ne lactone and 

N- ( 3-oxododecanoyl ) horn jsor ine lactone^ resp., in sputum samples from 
patients colonized by P. aeruginosa. 
IT 168982-69-2, N- { 3-0xod'jd'.'canC'yl ) h imosei' ine lactc^ne 

RL: BSU {Biological study, unclassified); BIOL {Biological study) 

{direct detection of ll-a :^y ihomC'Serine lactones in cystic fibrosis 
sputum colonized by ?.~eu icm.onas aeruginosa and 
Burkholderia cepacia) 
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Detect IcTl of Pseudc^m.C'nas aeruginosa 
cell-to-cell signals in lung tissue of cystic 
fibrosis patients 

Favre-Bonte, Sabine; Pache, Jean-Claude; Robert, 
John; Blanc, Dominique; Pechere, Jean-Claude; 
van Delden, Christian 

Department of Genetics and Microbiology, 
University Hospital Geneva, Geneva, CH-1211, 
Swit z . 

Microbial Pathogenesis (2002), 32 {3), 143-147 
code::: MIPAEV; ISSK: 0882-4010 
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Journal 
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Chronic Pseudomonas aeruginosa infect iC'ns lead to 
progressive lung tissue ^lestruction in cystic fibrosis {CF) 
patients. Two bacterial cell-to-cell signals, 3-oxo-C12-HSL 
C4-HSL are required for the p^rodn. of several extracellular 
virulence factors. 3-'jX'"'-C12 -HSL is alsc' required for the 
development of a differentiates biofilm, induces IL-3 prodn . 
epithelial cells and p-ossesses imjnunomodulatory airtivities. 
two signaling mols. are therefore believed to play a role in 
pathogenesis of P. aeruginosa infections, but have never 
been isolated from infected human tissues. We extd. and quantified 
the two P. aeruginosa ce ^ 1- 1 C'- ::el 1 signals from lung 
tissues of twD CF patients infected by P. aeruginosa. 
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3-OXO-C12-HSL and C4-HSL were detected in the lun-^ tissues in 
fmcl/g, resp. pmol/g cc^nrns.; the ratiZ' C4 -HSL/ 3-oxo-Cl 2-HSL 
exceeded 100 in all tissje sarriples. Random Air.plified Pol vmorphism 
DNA genotyping revealea that C'ne genotype was present per lung. In 
vitro the P. aeruginosa isolates from ne two lungs 
produced 3-oxo-Cl 2-HSL, whereas some iscd ates did not piroduce 
detectable C4-HoL. Our results suggest that b'Otn P. 
aeruginosa cell-to-cell signals were prC'duced in the lung 
tissue of these twiD cystic fit-rosis patients. 

IT 168982-69-2, N- (3-<3xodode ranoyl ) -L-homoserine lactone 
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signals in lung tissu'::- of rystic fiiircsis patients) 
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The PseudC'monas aeruginosa 
quorum-sensing molecule N-(3- 

oxod'i'decanoyl ) homoserine lactone contributes to 
virulence and induces inf lammatic'n in vivo 
Smith, Rc-^er S.; Harris, Sarah G./ Phipps, 
Richard; Iglewski, Barbara 

Department of Micr-^b i ology and Immunology, 
University of Rochester Schocil of Medicine and 
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Journal of Bacteriology (2002), 184(4), 
1132-1139 
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Pseudomonas aeruginosa has twc- well-characterized 
quorum-sensing systems. Las and Rhl . These systems are composed of 
LuxR-type proteins, LasR and F'hlR, and two acyl homoserine lactone 
(AHL) synthases, LasI and Rhll. LasI catalyzes the synthesis of 
N- ( 3-oxododecanoyl ) homose r i ne lactone i 3 0 -CI 2 - HSL ) , whereas Rhll 
catalyzes the synthesis of N-t'Utyryl-hC'mi-serine lactone. There is 
little known about the imoortanoe of AHLs in vivo and what effects 
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these mols. have on eukaryotic cells. In order to understand the 
role of AHLs in vivo, we first tested the effects that deletions of 
the synthase ^^enes in P. aeruginosa had c^n cc'lonizaticn c^f 
the lung. We demonstrate thar in an adult mouse acute-pneumonia 
model, deletion of the lasi gene or both the lasi and rhll genes 
greatly diminished the ability of P. aeruginosa to 

colonize the lung. To det . whether AHl^s have a direct effect on the 
host, we examd. the effects of 30-C12-HSL injected into tne skin of 
mice. In this model, 30-C12-HSL stimulated a significant induction 
of mRNAs for the cytokines int erleukin- I . alpha . { IL- 1 . alpha . ) and 
IL-6 and the chemokines macropihage inf lamjnatory protein 2 {MIP-2), 
monocyte chemotactic protein 1, MlP-l.beta., inducible protein 10, 
and T-cell activation gene 3. Addnl . , dermal injections of 
30-C12-HSL also induced eye looxygenase 2 (Cox-2) expression. The 
Cox-2 enzyme is important for the conversion of arachidonic acid to 
prostaglandins and is ass'i-cd. with edema, inflammatory infiltrate, 
fever, and pain. We also aemonstrate tnat 30-C12-HSL activates T 
cells to produce the in f 1 amjiiat ory cytokine gamma interferon and 
therefore potentially prc-m,otes a Thl environment. Inauction of 
these inflammatory mediators in vivo is potentially responsible for 
the significant influx of white blood cells and subsequent tissue 
destruction assocd. with 30-C12-HSL dermal injections. Therefore, 
the quorum-sensing system.s of P. aeruginosa contribute to 
its pathogenesis both by regulating expression of virulence factors 
(exoenzymes and toxins) and by inducing inflammation. 
IT 168982-69-2, N- ( 3-Oxododecanoyl ) homoser ine lactone 

RL: ADV (Adverse effect, including toxicity) ; 3SU (Biological study, 
unclassified); PRP (Properties); BIOL (Biological study) 
(Pseudomonas aeruginosa quorum-sensing mol . 

N- ( 3-oxododecanoyl ) homoserine lactone contributes to virulence 
and induces lung and skin inflammation) 
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AB The present invention relates to methods tor preventing or removing 
biofilm on a surface, comprising contacting the surface with an 
effective amt . of a compn. comprising one or more acyiases and a 
carrier to degrade a lactone produced by one or more microorganisms, 
wherein the degrdn. of the lactone prevents or removes the biofilm. 

IT 168982-69-2, N- ( 3-Oxododecanoyl ) -L-homoserine lactone 

RL: PEP (Physical, engineering or chemical process); REM (Removal or 
disposal); PROC (Process) 

(methods for eliminating formation of biofilms using acylase 
compns . ) 
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Otto; Huber, Bir^git; Steidle, Anette; Wu, Hong; 
Hoiby, Niels; Givskov, Michael; Molin, Soren; 
Eberl, Lec' 

CORPORATE SOURCE: Department of Microbi Dlogy , TUM, Freising, 

D-P^'TjSO, Germany 

SOURCE: Microbiology (Reading, United Kingdom) (2001), 

147 ( 12) , 3.249-3262 
CODEN: MROBEO; ISSN: 1350-0372 

PUBLISHER: Society for General Microbiology 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB P. aeruginosa and B. cef'acia are capable of forming mixed 

biofilms in the lungs oi cystic fibrosis patients. Both bacteria 
employ quorum-sensing systems, which rely on N-acylhomoserine 
lactone (I) signal mols . , to coordinate expression of virulence 
factors with the formation of biofilms. As both bacteria utilize 
the same class of signal mols., the authors investigated whether 
communication between the sp)ecies occurs. To address this issue, 
novel Gfp-based biosenscirs for non-destructive, in situ detection of 
Is were constructed and characterized. These sensors were used to 
visualize I-mediated communication in mixed biofilms, which were 
cultivated either in artificial flow chambers or in alginate beads 
in mouse lung tissue. In both model systems, B. cepacia was capable 
of perceiving the I signals produced by P. aeruginosa, 
while the latter strain did not respond to the mols. produced by B. 
cepacia. Measurements of extracellular proteolytic activities of 
defined quorum-sensing niutants grown in media compdemented with I 
exts. prepd. from culture supernatants of various wild-type and 
mutant strains supported the view of unidirectional signalling 
between the 2 strains. 

IT 147795-39-9, Octanamide, 3-oxo-N- [ ( 3S ) -tet rahydro-2-oxo-3- 
furanyl] - 168982-69-2, Dodecanamide , 3-oxo-N- [ (3S) - 
tetrahydro-2-oxo-3-furanyl] - 177158-19-9, Tetradecanamide , 
3-oxo-N- [ (3S) -tetrahydro-2-CiXo-3-f uranyl ] - 

RL: ADV (Adverse effect, including toxicity) ; BIOL (Biological 
study) 

(N-acylhomoserine-lactone-mediat ed comm.unicat ion between 
Pseudomonas aerugxnosa and Burkholderia cepacia in 
mixed biofilms) 
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A quorum sensing-associated virulence gene of 
Pseudomc>nas aeruginosa encodes a 

LysR-like transcription regulator with a unique 
self-regulatory mechanism 

Cao, Hui ; Krishnan, Coma t hi ; Goumnerov, Boyan; 
Tsongalis, John; Tompkins , Ronald; Rahme , 
Laurence G. 

Department of Surgery, Harvard Medical School, 
Massachusetts General Hopital and Boston 
Shrine rs Institute, Boston, MA, 02114, USA 
Proceedings of the National Academy of Sciences 
of the United States of America (2001), 98(25), 
14613-14618 
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English 

The human opportunist ic pathogen Pseudomon as aeruginosa 
strain PA14 infects both plants and animals. Previously, using 
plants to screen directly for ?. aeruginosa 

virulence-attenuated mutants, we identified a Icicus, pho34B12, 
relevant in mammal i an pathogenesis. Here, nonsense point mu tat ions 
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in the two opposing ORFs identified in the pho34B12 Iccus revealed 
that one of them, mvfR (multiple virulence factor Regulator) , is 
able to control all of the phenotypes tha^ mutant phoA34B12 
displays. Both genetic and biochem. evidence demonstrate that the 
mvfR gene encodes a LysR-llke transcriptional factc-r that pos , 
regulates the prodn. of elastase, phosph lipase , and cf the 
aut ©inducers , 3-oxo-dode jan-:>yl homos er ine lactone (?AI 1) and 
2-heptyl-3-hyGroxy-4-quinol'jne (PQS), as well as the expression of 
the phnAB opteron, involved in p'henazme rd osynt hes i s . We 
demonstrate that the MvfR protein is membrane-assocd . and acts as a 
transcriptional activator until cells reach stationary phase, when a 
unique neg. feedback mechanism is activated to signal the 
downregulat ion of the MvfR f^rctein. This work reveals an 
unprecedented virulence mechani sm of P . aeruginosa ana 
identifies a unique indispensable player in the P. 
aeruginosa quorum-sens in^g cascade . 
IT 152833-54-0, -Dodecanamide 3-Oxo-N- ( tet rahydro-2-oxo-3- 
f urany 1 ) 

RL: BSU (Biological study; unclassif iea) ; BIOL (Biological study) 
(PAI-1 (P. aeruginosa autcdnducer ) , MvfR controls 
prodn. of; quorum sensing-assocd . virulence gene of Pseudomonas 
aeruginosa encodes LysR-like transcrip-tion regulator with 
unique sel f- regulatory mechanism) 
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The gl oba 1 postt ranscript ional regulator RsmA 
modulates production of virul ence determinants 
and N-acylhomoserine lactones in E'seudomonas 
aeruginosa 

Pessi, Gabriella; Williams, Faye; Hindle, Zoe; 
Heurlier, Karin; Holden, Matthew T. G.; Camara, 
Miguel; Haas, Dieter; Williams, Paul 
Laboratcd re de Bio 1 og ie Microbi enne , Uni vers ite 
de Lausanne, Lausanne, CH-10I5, Switz. 
Journal of Bacteriology (2001), 183(22), 
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onal control is known to ::ontribute to the regulation 
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of secondary metab. and virulence determinants in certain gram-neg. 
bacteria. A Pseudomonas aeruginosa gene was isolated 
which encodes a global translational regulatory protein, RsmA 
(regulator of secondary metal:": lites ) . C'verexpression of rsmA 
resulted in a substantial recn . in the levels of extracellular 
products, including protease, elastase, and staphylolyr ic (LasA 
protease) activity as well as the PA-IL lectin, hydrogen cyanide 
(HCN), and the phenazine pigment pyocyanin. While inactivation of 
rsmA in P. aeruginosa had only minor effects on the 
extracellular enz'^Tries and the PA-IL lectin, the prodn. of HCN and 
pyocyanin was enhanced during the exp-jnent ial phase. The influence 
of RsmA on N-acylhomoser i ne 1 a ::tone-mediated quorum sensing was 
detd. by assaying the levels oE N- ( 3-':-xododecanoyl ) homoserine 
lactone ( 3-oxo-C12-HSL) and M-butanoylhomoserine lactone {C4-HSL) 
produced by the rsrrA. mu^an:: and the rsnA-overexpressing strain. 
RsmA exerted a neg. effect on the synthesis of both 3-oxo-C 12-HSL 
and C4-HSL, which was confirn.ed by using lasi and rhll translational 
fusions. These data alsc* highlighted the temporal expression 
control of the las I gene, which was induced much earlier and to a 
higher level during the exponential grC'Wth phase in an rsmA m.utant . 
To investigate whether RsinA modulates HCN prodn. solely via 
quc-rum-sensing control, hen translational fusions were employed to 
monitor the regulation of the cyanide biosynthesis genes (hcnABC) . 
RsmA was shown to exert an addnl . neg. effect on cyanogenesis 
posttranscriptional ly by acting on a region surrounding the hcnA 
ribosome-binding site. This suggests that, in P. aeruginosa 
, RsmA functions as a pleiotropic posttranscriptional regulator of 
secondary metabolites directly and also indirectly by modulating the 
quorum-sensing circuitry. 
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AB Eturing nutrient starvation, Escherichia coll elicits a stringent 

response involving the r ibosome-assocd . firotein RelA. Activation of 
RelA results in a global change in the cellular metab. including 
enhanced expression of the stationary-phase sigma factor RpoS . In 
the human pathogen P. aeruginosa, a complex quorum-sensing 
circuitry, linked to Rpc S expression, is required for cell 
d. -dependent prodn. of many secreted virulence factors, including 
LasB elastase. Quorum sensing relies on the activation of specific 
transcriptional regulators (LasR and RhlR) by their corresponding 
autoinducers ( 3-oxo-C12-homoserine lactcne [HSL] ana C4-H3L) , which 
function as intercellular signals. Overexpression of relA activates 
the expression of rpoS in P. aeruginosa and leads to 

p>remature, cell d . -indep endent LasB elastase prodn. Therefore, the 
effects of the stringent response on quorum sensing were 
investigated. Both lasR and rhlR gene expression and autoinducer 
synthesis were prematurely activated during the stringent response 
induced by overexpression of relA. Prem.ature expression of lasR and 
rhlR was also obsd. when relA was overexp^ressed in a EAOl rpoS 
mutant. The stringent response induced by the amino acid analog 
serine hydroxamiate (3HX) also Led to prem.ature prodn. of the 
3-OXO-C12-HSL autoinducer. This response to SHX was absent in a 
PAOl relA mutant. These findings suggest that the stringent 
response can activate the 2 quorum-sensing systems of P. 
aeruginosa independently of cell d. 

IT 168982-69-2, N- ( 3-Oxodoaecanoy 1 ) -L-homoser ine lactone 

RL: BSU (Biological stuay, unclassified); BIOL (Biological study) 
(stringent response activates quorum sensing and miodulates cell 
d. -dependent gene expression in Pseudomonas aeruginosa) 
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AB N-acylhomoserine lactones (AHLs) are small, diffusibie signaling 

mois., employed by Gram-neg. bacteria to coordinate gene expression 
with cell population d. Recent in vitro findings indicate that AHLs 
may function as virulence determinants p^er se, through modification 
of cytokine prodn. by eukaryotic cells, and by stimulating the 
relaxation of blood vessels. In the present study, we assessed the 
influence of AHLs on cardiovascular function in conscious rats, and 
draw attention to the ability of the N- ( 3-oxododecanoyl ) -L- 
homoserine lactone ( 3-oxo-C 1 2-HSL ) , a signal mol . produced by P. 
aeruginosa, to cause marlied bradycardia. This bradycardic 
effect was blocked by atropine and atenolol, and did not occur in 
vitro. Furthermore, modification of the acyl side chain length 
resulted in the loss of activity, whereas removal of the homoserine 
lactone ring, did not. The bradycardic effect of 3-oxo-C12-HSL was 
also obsd. in endotoxemic animals, albeit attenuated. In normal 
rats, 3-oxo~C12-HSL caused initial mesenteric and hindquarters 
vasoconstriction, but only slight, and delayed signs of 
vasodilatation in the renal and mesenteric vascular beds. 
Furthermore, administration of 3-oxo-Cl 2-HSL (pre-t reatment or 2 h 
post-treatment) together with LPS, did not modify the established 
regional hemodynamic effects of the LPS, 6 h after the onset of its 
infusion. Our observations c.o not provide any clear evidence for an 
ability c-f 3-oxo-C I2-HSL to modify the hem.odynamic responses to LPS 
infusion. However, they are nc't inconsistent with the hypothesis 
that some of the cardiovascular sequelae of bacterial infection may 
be modulated by an influence of bacterial quorum sensing signaling 
mols. on the host. 
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(hemodynamic effects of the bacterial quorum sensing signal mol., 
N- ( 3-oxododecanoyl ) -L-homoser ine lactone, in conscious, normal 
and endotoxemic rats) 
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Oxidized halogen ant imicrcibials , such as hypochlorous and 
hypobromous acids, have been used extensively for micrcibial control 
in industrial systems. F.e^ent discoveries have shown that acylated 
homoserine lactone cell-to-cell signaling mols. are important for 
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biofilm formation in Pseudomonas aeruginosa, suggesting 
that biofouling can be c: nt rcdle d by interfering with bacterial 
cell-to-cell communicat i : n . This study was conducted to investigate 
the potential for oxidized halogens to react with acylated 
homoserine lact 3ne-based signaling nicds. Acylated hc^moserine 
lactones contg. a 3-oxo ^ri^ut were fo.<nd to rapidly react with 
oxidized halogens, while arylated hon.oserine lactones lacking the 
3-oxo functionality die not react. The Chromoba ::ter i urn violaceum 
CVC26 bioassay was usee zo det . the effects of such reactions on 
acylated homoserine lactcne activity. Tne results demonstrated that 
3-oxo acyl homoserine lactc^ne activity was rapidly lost upon 
exposure to oxidized haicgens; however, acylated homoserine lactones 
lacking the 3-':'XO group' retained activity. Exp'ts. with the marine 
alga Laminaria digitata deiiiCinst ratea that natural haloperoxidase 
systems are oathable of mediating the deactivation of acylated 
homoserine lactones. This may illustrate a natural defense 
mechanism to prevent biofouling on the surface of this marine alga. 
The Chromobacte rium violaceum. activity assay illustrates that 
reactions between 3-oxC' acylated homoserine lactone mols. and 
oxidized halogens do oc::ur despite the presence of biofilm 
components at mjjch greater concns . This work suggests that oxidized 
halogens may control biofilm not only via a cidal mechanism, but 
also by possibly interfering with 3-C'XC: acylated homoserine 
lactone-based cell signaling. 
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AB The destructive pulmonary inf la.Tjnation assocd. with Pseudomonas 
aeruginosa colonization is caused, in r^art, by the prodn. of 
the chemokine IL-8, which recruits neutrophils intc^ the lung. The 
Pseudomonas autoinducer, N- 3 -oxododecanoyl homoserine lactone 
( 3-0-C12-HSL) , is a small lipid-sol. mol. that is essential in the 
regulation of many P. aeruginosa virulence factors, but 
little is known about hovj it affects eukaryotic cells. Here, the 
authors demonstrate that 3-0-C12-HSL is a potent stimulator of both 
IL-8 mRNA and protein from human fibroblasts and epdthelial cells in 
vitro. The IL-8 produced from these 3-0-C12-HSL-st imulated cells 
was functionally active by inducing the chemotaxis of neutrophils. 
To det . a mechanism for this IL-8 induction, deletion constructs of 
the IL-8 promoter were examd. It was found that the DNA region 
between nucleotides -148 1 and -546 and the transcription factor 
NF-. kappa. B were essential for the maximal induction of IL-8 by 
3-0-C12-HSL. This was confirmed by EMSAs, where 3-0-C12-HSL induced 
a shift with both AP-2 and NE-. kappa. B consensus DNA. The 
activation of NF-. kappa. B and subsequent prodn. c-f IL-8 were 
regulated by a mitogen-act ivated protein kinase pathway. Thus, the 
severe lung damage that accompanies P. aeruginosa 

infections is caused by an exuberant neutrophil response stimulated 
by 3-0-C12-HSL-induced IL-3. Understanding the mechanisms of 
3-0-C12-HSL activation of lung structural cells may provide a means 
to help control lung damage during infections with P. 
aeruginosa . 
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study) 

( interleukin-8 formation in human lung fibroblasts and epithelial 
cells activated by Pseudomonas autoinducer (N-3-oxododecanoyl 
homoserine lactone) is transcriptionally regulated by NF-. kappa. B 
and activator protein-2) 
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Azithrony'rin inhibits quorum sensing in 
Pseudomonas aeruginosa 

Tateda, Kazuhiro; Comte, Rachel; Fechere, 
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Van Cielden, Christian 
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Two .mu.g of azithromycin/mL inhibited the quorum-sensing circuitry 
of P. aeruginosa strain PAOl . Addn. of synthetic 
autoinducers partially restored the e:<p'ression of the 
transcriptional activator-encc'ding genes lasR and rhlR but not that 
of the autoinducer synthase-encoding gene lasi . Azithromycin 
apparently interferes with the synthesis of autoinducers by an 
unknown mechanism, leading tC' a redn. of virulence factor prodn. 
168982-69-2 

RL: BPR (Biological process); BSU (Biological study, unclassified); 
BIOL (Biological study); PROC (Process) 

(azithromycin inhibits quc^rum sensing in Pseudomonas 

aeruginosa) 
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The opportunist i :: pathc'cgenic l:>acterium Pseudomonas 
aeruginosa uses quorum-sensing signal in-a systems as global 
regulators of virulence genes. There are two quorum-sensing signal 
receptor and signal generator pairs, LasR-LasI and RhlR-Rhll. The 
recently completed P. aeruginosa genome-sequencing project 
revealed a gene coding f-tr a homolog of the signal receptors, LasR 
and RhlR. Here the auth'^rs describe a role for this gene, which the 
authors call qscR. The qscR gene product governs the timing of 
quorum-sensing-controll ed gene expression and it damp^ens virulence 
in an insect model. The authors present evidence that suggests the 
primary role of QscR is repression of lasl. A qscR mutant produces 
the Lasl-generated signal prematurely, and this results in premature 
transcription of a no. of quorum-sensing-regulated genes. When fed 
to Drosophila melanogaster , the qscR mutant kills the animals more 
rapidly than the parental P. aeruginosa. The repression 
of lasl by QscR could serve tC' ensure that quorum-sensing-cont rolled 
genes are not activated in environments where they are not useful. 
168982-69-2, N- ( 3-Oxododecanoyl ) -L-homoserine lactone 
RL: BPR (Biological process); BSU (BiolC'gical study, unclassified); 
MFM (Metabolic formation); BKjL (Biological study); FORM (Formation, 
nonpreparative ) ; PROC (PiC'cess) 

(qscR gene encodes a modulator of qu'jrum-sensing signal synthesis 
and virulence in Pseuoomonas aeruginosa) 
168 98 2-69-2 HCAPLUS 

Dodecanamide, 3-oxo-rJ- [ (3S) -tetrahydro- j-oxo-3-furanyl] - (9CI) (CA 
INDEX NAME) 



Absolute stereochemistry. 



0 



0 



0 



Me 



(CH2) 8 



N 
H 



0 



REFERENCE COUNT: 



37 



THERE ARE 37 ':iTED REFERENCES AVAILABLE 
Fl^R THIS RECORD. ALL CITATIONS AVAILABLE 
IN THE RE FORMAT 



L23 ANSWER 20 OF 47 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 



HCAPLUS C'jPYRIGHT 2002 ACS 
2001 : 60 9 34 HCAPLUS 
134 : 277828 



Searcher 



Shears 



308-4994 





09/541873 

TITLE: A mathematical model for quorum sensing in 

Pseudomonas aeruginosa 
AUTHOR(S): Dockery, Jack D,; Keener, James P. 

CORPORATE SOURCE: Department of Matnemati^s, Montana State 
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SOURCE: Bulletin of Mathematical Biology (2001), 63(1), 

95-1 16 

CODEN^ : BMTBAP; ISSN : 0 0?2-8240 
PUBLISHER: Academic Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The bacteria Pseudomonas aeruginosa use the size and d. of 
their colonies to regulate the prodn. cf a large variety of 
substances, including toxins. This phenomenon, called quorum 
sensing, apparently enables colonies to grow to sufficient size 
undetected by the immune system of the host organism. In this 
paper, we present a math, model of quorum sensing in P. 
aeruginosa that is based on the known k'iochem. C'f regulation 
of the autoinducer that :s crucial to this signalling mechanism. 
Using this model we show that quorum sensing works because of a 
biochem. switch between two stable steady solns., one with low 
levels of autoinducer and one with high levels of autoinducer. (c) 
2001 Society for Mathematical Biology. 
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AB A method is reported for the quantification of 3-oxoacyl homoserine 
lactones [3-oxo AHLs), a major class of quorum-sensing signals found 
in Gramneg. bacteria. It is based on the conversion of 3-oxo AHLs 
to their penta f luorobenzyloxime derivs. followed by gas 
chromatog . -mass spectrometry {electron capture-neg. ic-n). The 
method used [ 1 3C1 6 ] -N-3-oxo-dodecanoyl homoserine lactone 
( [ 13C16] -OdDHL) as the internal std., and its validity was tested by 
spiking the supernatant and cell fractions with three levels of 
3-oxo AHLs, i.e. 1, 10 and 100 ng per sample. These showed the 
method to be both sensitive (3/N ratio > 10:1 for 1 ng) and 
accurate. The assay was applied to the biofilm and effluent of a 
green fluorescent protein ( GFP ) -express i ng strain of Pseudomonas 
aeruginosa (6294) culture grown in flow cells . Bic>f ilm vol . 
was detd. for three replicate flow cells by confocal scanning laser 
microscopy. OdDHL was detected in the biofilm at 632.+-. 381 .mu.M 
and the effluent at 14. +-.3 nM . The biofilm concn. is the highest 
level so far reported for an AHL in a wild-type bacterial system. 
The next most abundant 3-oxo AHL in the biofilm and effluent was 
N-3-oxo-tetradecanoyl homoserine lactone (OtDHL) at 40.+-. 15 .mu.M 
and 1.5.+-.0.7 nM resp. OtDHL is unreported for P. 
aeruginosa and has an activity equiv. to OdDHL in a lasR 
bioassay. Two other 3-oxo AHLs were detected at lower concns . : 
N-3-oxo-decanoyl hom.oserine lactone fODHL) in the biofilm (3. +-.2 
.mu.M) and effluent (1.+-.0.1 nM) ; and N-3-oxo-octanoyl homoserine 
lactone (OOHL) in the effluent (0,1.+-. 0.1 nM) . 
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Effects of quorum sensing signal molecules on 
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AB The effects of quorum sensing signal mols. in Pseudomonas 
aeruginosa, N-butanoyl-L-hom.c ser inelact one (C4-HSL) and 
N- (3-oxododecanoyl ) -L-hom3ser i ne lactone { 3-oxo-Cl 2-H3L ) , on 
planktonic cell resistance against hydrc'^en peroxide were studied. 
In P. aeruginosa JP2 cells with the deletion of lasi and 
rhll, the viable cell con::n. decreased with time and was reduced by 
about 4 log after 2 h of 7.5 m.M H202 treatment, while only a 2-log 
redn. was found for the wild type P. aeruginosa PAOl 
cells. When cultured with 20^ PAOl sperit medium, P. 
aeruginosa JP2 showed similar hydrogen p-'eroxide resistance 
to that seen in P. aeruginosa PAOl. Culturing with 20h 
JP2 spent medium or with 10 .mu.M C4-HSL and 20 .mu.M 3-oxo-C12-HSL 
did not affect P. aeruginosa JP2 cell susceptibility to 
hydrogen peroxide. Although both 20! PAOl an^l JP2 spent media 
reacted with H202 and reduced H202 to bOl of the strength of the 
original concn., the remaining H202 was still sufficient to kill P. 
aeruginosa JP2 . These results indicate that the difference 
in cell resistance against H2C52 between P. aeruginosa PAOl 
and JP2 was related to the existence of gene products of the lasI 
and rhll systems. However, aading synthetic homoserine lactones 
alone did not increase P. aeruginosa JE'2 cell resistance 
to H202 as seen in the expts. adding PAOl spent medium. Detn. of 
the detailed relation between cascade regulation in P. 
aeruginosa and its cell resistance to H202 will require 
further investigation. 
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(effects of quorum sensing signal mols. on hydrogen peroxide 
resistance in Pseudomonas aeruginosa) 
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TITLE: Quorum-sensing signals indicate that cystic 

fibrosis lun'gs are infected with bacterial 
bio f i 1ms 

AUTHOR(S): Singh, Pradeep K.; Schaefer, Amy L.; Parsek, 

Matthew R.; Moninger, Thomas 0.; Welsh, Michael 

J.; 3reenberg, E. ?. 
CORPORATE SOURCE: Howard Hughes Med. Inst., Univ. Icwa College 

Med., Iowa City, lA, 52242, USA 
SOURCE: t^ature (London) (2000), 407(6805), 762-764 

CODEN: NATUAS; ISSN: 0028-0836 
PUBLISHER: tJature Puc-lishmg Group 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The bacterium Pseudomonas aeruginosa permanently colonizes 

cystic fibrosis lungs despite aggressive antibiotic treatment. This 
suggests that P. aeruginosa might exist as bio films - 
structured communities of bacteria encased in a sel f -p^roduced 
polymeric matrix - in the cystic fibrosis lung. Consistent with 
this hypothesis, microscopy of cystic fibrosis sputum shows that P. 
aeruginosa are in biofilm-liKe structures, P. 
aeruginosa uses extracellular quorum-sensing signals 
(extracellular chem. signals tnat cue eel 1-d . -dependent gene 
expression) to coordinate bioflim formation. Here we found that 
cystic fibrosis sputum prC'duces the two pirincipal P. 
aeruginosa quorum-sensing signals; however, the relative 
abundance of these signals as opposite to that of the std. P. 
aeruginosa strain PAOl in lab. broth culture. When P. 
aeruginosa sputum isolates were grown in broth, some showed 
quorum-sensing signal ratios like those c-f the lab. strain. When we 
grew these isolates and PAOl in a lab. biofilmi miodel, the signal 
ratios were like those in cystic fibrosis sputum. Our data support 
the hypothesis that P. aeruginosa are in a biofilm in 
cystic fibrosis sputum. MoreC'ver, quorum-sensing signal profiling 
of specific P. aeruginosa strains may serve as a biomarker 
in screens to identify agents that interfere with biofilm 
development . 
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AB The present invention relates to a method of initiating 

transcription of a target gene in a eukaryot ic cell comprising : ( a ) 
providing a eukaryotic cell which is car^able of producing a response 
protein ; and (b) insert ing into the gene me of said ce 11 a 
polynucleotide defining an inducible promoter sequence operat-ly 
linked to and capable when induced of initiating transcription of 
said target gene; and (c) applying to said cell a chem. inducer 
capable of binding to said response protein whereby said chem. 
inducer binds to said response protein to form an :-nducing c complex 
which binds to and induces said indue it' 1 e promot er thereby 
initiating transcription of said target gene. Three specific gene 
switch systems are described: (a) the TraF' response regulator of 
Agrobacter ium tumefaciens with the inducer N- { 3-oxo ) octanoyl-L- 
homoserine lactone (OOHL ) ; ( b } the LuxR response regulator of 
Photobacterium fischeri with either OOHL or N- ( 3-oxo ) hexanoyl-L- 
homoserine lactone (OHHL] as inducer; and (3) the LasR system of 
Pseudomonas aeruginosa witn U- ( 3-oxo ) dc c*ecanoyl-L- 

homoser ine lactone as in:iu:er. The luxF; system is inducible by OHHL 
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or N-hexanoyl-L-homoserine lactone fcr stable expression of the yeni 
gene from Yersinia enter 'icolit ica in tobacco plants. Inducible 
promoters may include the Ale A/R switch system, the GST switch 
system, and the ecdysone switch. The present invention therefore 
provides a gene switch whereby expression of a foreign gene(s) may 
be controlled by application of an effe::tive exogenous inducer. 
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{gene switch for target gene transcription using inducible 
promoters and response prct eins ) 

RN 14 77 95-3 9-9 HGAPLUS 

CN Octanamide, 3-oxo-N- [ ( 3S j -tet rahydro-2-oxo-3-f uranyl ] - ( 9CI ) {CA 
INDEX NAME) 

Absolute stereochemistry . 



O 



0 



Me 



O 



(CH2) 4 



N 
H 



O 



RN 168 98 2-6 9-2 HCAPLUS 

CN Dodecanamide, 3-oxo-N- [ (3S) -tetrahydro-2-oxo-3- furanyl ] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



O 



0 



Me 



O 



(CH2) 8 



N 
H 



O 



REFERENCE COUNT: 



THERE ARE S CITED REFERENCES AVAILABLE FOR 
THIS RECORD. ALL CITATIONS AVAILABLE IN 
THE RE FORMAT 



L23 ANSWER 25 OF 47 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE 



SOURCE: 



HCAPLUS CijPYRIGHT 2002 ACS 
2000 : 1 124 34 HCAPLUS 
133:23216 

Ext ract icTi of viol ace in from Chromobact er ium 
vioiaceum provides a new quantitative bioassay 
for N-acyl homos er ine lactone autci inducers 
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Department of Bi'idogy, University of South 
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Journal of Microbio logi :::al Methods (2000), 
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40(1), 47-55 

CODEN: JMIMDQ; ISSN: 0167-7012 
PUBLISHER: Elsevier Science Ireland Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Fatty acyl homoserine la'.:tones (AHLs) are used as extracellular 
quorum sensing signals k^y a variety of Gram-neg. bacteria. By 
activating proteins belc^nqing to the Lux?, family of transcriptional 
regulators, these signal metabolites allcw population d. -dependent 
gene regulation within a species, as well as interspecies 
communication among different bacteria. The exptl. detection of 
AHLs is important in the identification of quorum sensing 
capabilities in bacteria. Chromobacrer ium vic-laceum is a Gram-neg. 
bacterium that produces ^.he purple pigment violacein in response to 
the presence of the AHL U-hexanoyl homoserine lactone (C6HSL) . The 
mini-Tn5 mutant strain C. violaceum CVOblu is deficient in the 
prodn. of this signal mol . but retains the ability to synthesize 
violacein in response to tne presence of C6HSL and a variety of 
other short-chain AHLs. We have developed a quant, bioassay that 
measures the amt . of vic-lacein piroduced by this strain in response 
to the presence of different concns. of various AHL mols. This new 
assay provides a means of quantifying the amt. of a given AHL 
present in a bacterial culture and can be used to measure 
differences in AHL prodn. among different strains or different batch 
cultures of a given species. 
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(extn, of violacein from Chromobacterium violaceum provides a new 
quant, bioassay for N-acyl homoserine lactc^ne autoinducers ) 
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Absolute stereochemistry. 
Double bond geometry as shc'wn. 
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Novel synthetic analogs of the Pseudoruonas 
autoinducer 

K'line, T.; Bowman , J.; Iglewski, B. H.; De 
Kievit, T.; Kakai, V.; Passador, L. 
PathoGenesis Corporation, Seattle, WA, 98119, 
USA 

Bioorganic & Medicinal Chemistry Letters 
9(24), 3447-3452 
CODEN: BMCLE8; ISSN: 0960-894X 
Elsevier Science Ltd. 
Journal 
English 

CASREACT 132:217886 
Release of virulence factors in Pseudomonas aeruginosa is 
regulated by two N-acylhomoserine lactones, PAI-1 and PAI-2, 
activate the resp. transcription factors LasR and RhlR. With the 
goal of developing novel therapeutic agents, we synthesized 
constrained analogs of PAI-1 and evaluated them in P. 
aeruginosa. Two of the novel analogs bound to LasR and 
showed agonist activity in LasR stimulation of a lasI-lacZ reporter 
construct . 
168982-69-2 
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RN 260807-02-1 HCAPLUS 

CN Dodecanamide, 2 , 2-di f luoro-3-hydroxy-N- [ ( 3S ) -t et rahydro-2-oxo-3- 
furanyl]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
O 

O 

s, 

^NH OH 

Me 

0 ■ {CH2)8 

E E 



IT 218150-36-8P 

RL: BAG (Biological activity or effector, except adverse); BPR 
(Biological process); BSU (Biological study, unclassified); SPN 
(Synthetic preparation); BIOL (Biological study); PREP 
(Preparation); PROC (Process) 

(novel synthetic analogs of the Pseudomonas autoinducer) 
RN 218150-36-8 HCAPLUS 

CN Dodecanamide, 2, 2-di f luoro-3-oxo-N- [ (3S) -tetrahydro-2-oxo-3-f uranyl ] 
{9GI) (CA INDEX NAME) 

TVbsolute stereochemistry. 



0 



O 



NH O 



Me 



O 



(CH2) 8 



E E 



Searcher 



Shears 308-4994 



09/5 41373 



REFERENCE COUNT: 31 THERE ARE 31 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 
IN THE RE FL)?mT 

L23 ANSWER 27 OF 47 HCAPLUS CijE'YRIGHT Z^^-^ ACS 
ACCESSION NUMBER: 1999:767972 HCAPLVS 

DOCUMENT NUMBER: 132:10 357 0 
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sensing in PseudomC'nas aeruginosa 

AUTHOR(S): Whiteiey, Marvin; Lee, Kimberly M.; Greenberg, 

E. P, 

CORPORATE SOURCE: Department of Micrcbioiogy, University of Iowa, 

Iowa City, lA, 52z4^, USA 
SOURCE: Proceedings of the National Academy of Sciences 

of the United States of America (1999), 96(24), 

13904-1:909 

CODEN : PNAS A6 ; ISSN: 0027-842 4 
PUBLISHER: National Academy of Sciences 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Bacteria communicate with each other to coordinate expression of 

specific genes in a cell d.-aependent fashion, a phenomenon called 
quorum sensing and respc^nse. Although we know that quorum sensing 
via acyl-homoserine lactone (HSL) signals controls expression of 
several virulence genes in the human p^athogen Pseudomonas 
aeruginosa, the no . and types of genes controlled by quorum 
sensing have not been st udied systemat ical ly . We have constructed a 
library of random insertions in the chromosome of a P. 
aeruginosa acyl-HSL synthesis mutant by using a transposon 
contg. a promoterless lacZ. This library was screened for acyl-HSL 
induction of lacZ. Thirty-nine quorum sensing-regulated genes were 
identified. The genes were organized into classes depending on the 
pattern of regulation. About half of the genes appear to be in 
seven operons , some seem organized in large patches on the genome . 
Many of the quorum sensing-regulated genes code for putative 
virulence factors or prodn. t f secondary n.etabolites . Many of the 
genes identified showed a hi ah level C' f induction by acyl-HSL 
signaling . 
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controlled by quorum sensing in Pseudomonas aeruginosa, 
high level of induction by acyl-HSL signaling) 
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inhibits porcine arterial smooth muscle 
contract i on 

AUTHOR (S) : Lawrence, R. N.; Dunn, W. R. ; Bycroft, B . ; 
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AB The Pseudomonas aeruginosa quorum sensing mol. 

N- { 3-oxododecanoyl ) -L-homoser ine lactone (OdDHL) has been shown to 
suppress cytokine prodn. in macrophages. We have examd. the effect 
of OdDHL and related compds . on constrictor tone of porcine blood 
vessels. OdDHL (1-30 .mu.M) caused a concn . -dependent inhibition of 
U4 661 9-induced contractions of the coronary artery through a largely 
endothelium-inidependent mechanism, but was markedly less effective 
in the pulmonary artery. Quant, similar effects to those produced 
by OdDHL were obsd. with N- ( 3-oxododecanoyl ) -L-homocysteine 
thiolactone, a thiolactone deriv., while N-3-oxodC'decanamide, a 
lactone-free acyl analog, pcissessed I /3rd the potency as a 
vasorelaxant. Neither N-butanoyl-L-homoserine lactone nor 
L-homoserine lactone [up to :-C .mu.M) were active. Our findings 
indicate that OdDHL inhibits vasoconstrictor tone of both pulmonary 
and coronary bli'Od vessels from the pig. The vasorelaxant action of 
OdDHL appears to be primarily detd. by the N-acyl chain length, with 
a minor contribution by tne h'i'moserine lactone moiety. 
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Anderson, Ronda M. ; Zimprich, Chad A.; Rust, 
Lynn 

Department of Veterinary and Microbiological 
Sciences, North Dakc'ta State University, Fargo, 
ND, 5 8 10 5, USA 

Journal of Bacteriology (1999), 181(20), 
6264-6270 

CODEN: JOBAAY; ISSN: 0021-9193 
/American Society for Microbiology 
Journal 
Engl i sh 

Pseudomonas aeruginosa LasB elastase gene (LasB) 
transcription is cc^ntroiled by the two-i?omponent quorum-sensing 
system of LasR, and the autoinducer, 3C'C12-HSL (N-3- 
[oxododecanoyl ] horn jserine iartone). LasR and 30C12-HSL-mediated 
lasB activation requires a functional c-perator sequence (OPl) in the 
lasB promoter region. Optimal activation of las3, however, requires 
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a second sequence of 70% identity to 0?1, named 0?Z, located 43 bp 
upstream of OPl. In this study, the authors used sequence 
substitutions and insertion mutations in lasBp-lacZ fusion plasmids 
to explore the role of OP^ in lasB activation. These results 
demonstrate that (i) OPl and CiP2 synergistically mediate lasB 
activation; (ii) 0P2, like OPl, responds to Las?' and 30C12-HSL; and 
(iii) the putative autoinducer-bindinq domain of LasR is not 
required for synergistic act i vat ion f r cm OPl and 0P2 . 
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(Biological study); PROC (Process) 

(30C12-HSL regulating 0P2 and OPl; second operator is involved in 
Pseudomonas aeruginosa elastase (lasB) activation) 
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TITLE: Pseudomonas aeruginosa quorum-sensing 

signal m.olecule N- ( 3-oxododecanoyl ) -L-homoserine 
lactone inhibits expression of P2Y receptors in 
cyst ic fibrosis t racheal gland cells 
Saleh, A.; Figarella; C; Kammouni , W . ; 
Marchana-Pinatel , S . ; Lazdunski, A. ; Tubul, A. ; 
Brun, P. ; Merten, M. D. 

Groupe de Recherche sur les Glandes Exocrines , 
Faculte de Medecine, Marseille, 13385/05, Fr . 
Infection and Imir.unity (1999), 67(10), 5076-5082 
CODEN: INFIBR; ISSN: 0019-9567 
American Society f o r Microtd ology 
Journa 1 
English 

ATP and UTP have been prop'Osed for use as theraf^eutic treatment of 
the abnormal ion transport in the airway epithel ium in cystic 
fibrosis (CF) , the most characteristic feature f which is permanent 
infection by Pseudomonas aeruginosa . As for diverse 

gram-neg. bacteria, this pathogenic bacterium ar::umulates diffusible 
N-acylhomoser ine lactone (AHL) signal mols . , and when a threshold 
concn . is reached, virulence factor genes are a::tivated. Human 
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submu::osal tracheal gland ser:>us (HTGS) cells are believed to play a 
major role in the physiopathcil . of CF. Since AT? and UTP stimulate 
CF epithelial reils thr jcah ?2 Y recet t or s , we sought to det . whether 
CF HTGS cells are capable of responding zo the AHLs 
N-butanoyl-L-homoserine lactc-ne {5HL) , N-nexanoyl-L-nomoserine 
la 2tone (HHL) , N- ( S-oxoo^joe ::anoyl ) -L-h i^mc-ser ine lactone (OdDHL) , and 
N- ( 3-oxohexanoyl ) -L-homoser ine lactone (OHHL) , with special ref. to 
P2Y receptors. All AHLs innibitea ATP- and UTP-induced secretion by 
CF HTGS cells. The 50% inhibitory concns . were as high as 10 and 5 
.mu.M for BHL and HHL, resp., but were only 0.3 and 0.4 pM for OdDHL 
and OHHL, resp. Furthe rmc^re ^ all AHLs down-regulated the expression 
of the P2Y2 and P2Y4 recer^tors. Ibuprofen and nordihydroguaiaretic 
acid were able to prevent AHL inhibit i':'n of. the responses to 
nucleotides, but neither dexamet hasone nc-r indomethaci n was able to 
do this. These data indicate that AHLs may alter resp'onsiveness to 
ATP and UTP by CF HTGS cells and suggest that, in addn . to ATP 
and/or UTP analogs, ibuprc'fen may be of use for a combinational 
Pharmacol . therap^y for CF. 
IT 168 982-69-2 , N- ( 3-Oxododecanoyl ) -L-homo serine lactone 

RL: BAG [Biological activity c^r effect'ir, except adverse); PSU 
(Biological study, unclassi flea) ; BIOL (Biological study) 
( Pseudomonas aeruginosa qucirum-sens ing N-acylhomoserine 
lactone signal mols. inhibit expression of P2Y receptors in 
cystic fibrosis tracheal gland cells and effects of ATP-UTP and 
ibuprof en ) 
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Pearson, James P.; Van Delden, Christian; 
Iglewski, Barbara H. 
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CODEU : JOBAAY; ISSN: 0021-9193 
PUBLISHER : American Society for Microtdology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Many gram-neg. bacteria c Drrjuunicate h-y ^]-acyl homosei'ine lactone 
signals called autoinducers (AIs). In Pseudomonas 
aeruginosa, cell-to -cell signaling ccntrols exp'ressic-n of 
extracellular virulence raptors, the type II secretic^n app., a 
stationary-phase s igma factor ( . sigma . s) , and hdcif i Im 
differentiation. The fa::: tnat a similar signal, N- ( 3-oxohexanoyl ) 
homoserine lactone, freely diffuses thrC'ugh Vibrio fischeri and 
Escherichia coli cells has led to the assumption that all AIs are 
freely diffusible. In this wiork, transport of the two P. 
aeruginosa AIs, N- ( 3-oxododecanoyl ) h'jni'^serine lactone 
(30C12-HSL) (formerly called PAI-1) and N-butyryl homoserine lactone 
(C4-HoL) (formerly called PAI-2), was studied by using 
tritium-labeled signals. When [3H]C4-HSL was added to cell 
suspensions of P. aeruginosa, the cellular concn. reached 
a steady state in less than 30 s and was nearly equal to the 
external concn., as expected for a freely diffusible compd. In 
contrast, [ 3H] 30C12-HSL required about b min to reach a steady 
state, and the cellular concn. was 3 times higher than the external 
level. Addn. of inhibitors of the cytoplasmic membrane proton 
gradient, such as azide, led to a strcing increase in cellular 
accumulation of [ 3H] 30C12-HSL, suggesting the involvement of active 
efflux. A defined mutant lacking the mexA-mexB-oprM-encoded 
active-efflux pump accumulatea [ 3H] 30C12-HSL to levels similar to 
those in the azide -treated wild- type cells. Efflux expts. confirmed 
these observations . Our results show that in contrast to the case 
for C4-HSL, P. aeruginosa cells are not freely permeable 
to 30C12-HSL. Instead, the mexA-mexB-oprM-encoded efflux pump is 
involved in active efflux of 30C12-HSL. Apparently the length 
and/or degree of substitution of the N-acyl side chain dets. whether 
an AI is freely diffusible or is subject to active efflux by P. 
aeruginosa . 

IT 168982-69-2, N- ( 3-Oxododecanoyl ) homoserine lactone 

RL: BPR (Biological process); BSU (BiolL-gical study, unclassified); 
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( autoinducer ; active efflux and di f fusion are involved in 
transport of Pseudomonas aeruginosa cell-to-cell 
signals ) 
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Correlation between autoinducers and 
rhamnolipids production by Pseudcmonas 
aeruginosa IFO 3 92 4 
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High rhamnolipid productivity (32 g/1) was obtained in an ethanol 
fed-batch culture of Pseudomonas aeruginosa IFO 3924. 
Examn. of the autoinducer level and e:":oqenous autoinducer addn. 
tests indicated that in the fed-batch system high autoinducer 
activity, which was about ten-fold that obtained in an unfed system, 
was thought to be the cause of the high rate of rhamnolipid prodn. 
Both N- ( 3-oxohexanoyl ) -L-honioser me lactone {OHHL) and 
N- ( 3-oxododecanoyl ) -L-homoser ine lactone (OdDHL) enhanced 
rhamnolipid productivity in the unfed system. 
168982-69-2, N- ( 3-Oxododecanoyl ) -L-homoser ine lactone 
RL: BSU (Biological study, umrlass i f i ed ) ; BIOL (Biological study) 
(correlation between autoinducers and rhamnolipids prodn. by 
Pseudomonas aeruginosa 1 Ft' 39^4) 
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MARPAT 13'-i: 68217 
A method of cleaning or p^rotecting surfaces by treatment with 
compns . comprising N- ( 3-c :-:cdC":iecanoyl ) -L-homoserine lactone (OdDHL) 
blocking compds . and/or i:-but yryl-L-homoser ine lactone (BHL) 
analogs, either in combinati'^n or sep. An example :.s given to det . 
the role of homos er me lactone signal m^ol s . on the formation of 
biof ilms by ce lis of Pseudomonas aeruginosa . A liq . 
general purpose heavy duty cleaner contained Calsuds 81N cone. 
2.0-4.0, tetra-K pyrophosphate 5.0-10.0, Na xylenesul f onate (40%) 
7.5-12.5% BHL analog 2.5 ppm and water to 100%. 
168982-69-2 , N- ( 3-Oxododecan'jyl ) -L-hcmoserine lactone 
RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(blockers; compns, for controlling biofilm development contg. 
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Production of acyl-homoserine lactone 
quorum-sensing signals by Gram-negative 
plant-associated bacteria 

Cha, Chung; Gao, Ping; Chen, Yu-Ching; Shaw, 
Paul D.; Farrand, Stephen K. 
Department of Crop Sciences, University of 
Illinois at Urbana-Cnampaign, Urbana, 61801, USA 
Molecular Plant -Microbe Interactions (1998), 
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APS Press 
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English 

Many Gram-neg . bacteria regulate expression of specialized gene sets 
in response to population d. This regulatory mechanism, called 
autoinduct ion or quorum-sensing, is based on the prodn. by the 
bacteria of a small, diffusible signal mol. called the autoinducer. 
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In the most well-studied systems, the autoinducers are N-acylated 
derivs. of L-homoserine la::tcne (acyl-HSL). Signal SFecificity is 
conferred by the length, and the nature of the substitution at C-3, 
of the acyl side-chain. Tne authors evaluated four acyl-HSL 
bioreporters , based on tra of Agrobacter ium tumefaciens, lux of 
Vibrio fischeri, las of Psejdomonas aeruginosa, and 
pigment prodn. by Chromobacrer ium violaceum, for their ability to 
detect sets of 3-oxo acyl-HSLs, 3-hydroxy acyl-HSLs, and 
al kanoyl-HSLs with chain lengths ranging from C4 to C12. The 
traG::lacZ fusion reporter from the A. tumefaciens Ti plasmid was 
the single most sensitive and versatile detector of the four. Using 
this reporter, the authors screened 106 isolates representing seven 
genera of bacteria that assoc. with plants. Most of the 
Agrobacterium, Rhizobium, and Pantoea isolates and about half of the 
Erwinia and Pseudomonas isolates gave pes. reactions. Only a few 
isolates of Xanthomonas produced a detectable signal. The authors 
characterized the acyl-HSLs produced by a subset of the isolates by 
thin-layer chromatog. Among the pseudomc>nads and erwinias, most 
produced a single dominant activity chromatographing with the 
properties of N- ( 3-oxo-hexanoyl ) -L-H3L . However, a few of the 
erwinias, and the P. fluorescens and Ralstonia solanacearum 
isolates, produced quite different signals, including 3-hydroxy 
forms, as well as active compds . that chromatographed with 
properties unlike any of the stds. The few pos . xanthomonads , and 
almost all of the agrobact e ri a , produced small amts. of a compd. 
with the chromatog. properties of N- ( 3-oxo-octanoyl ) -L-HSL . Members 
of the genus Rhizobium showed the greatest diversity, with some 
producing as few as one and ii-thers prc'ducing as many as seven 
detectable signals. Several isolates produced extremely nonpolar 
compds. indicative of very long acyl side-chains. Prodn. of these 
compds. suggests that quorum-sensing is common as a gene regulatory 
mechanism among Gram-neg. plant -assocd . bacteria. 

IT 147795-39-9, N- ( 3-Oxo-octanoyl ) -L-homoserine lactone 

RL: BOC (Biological occurrence) ; ESU (Biological study, 
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(prodn. of acyl-homoser ine lactone quorum-sensing signals by 
Gram-neg. plant-assocd , bacteria) 
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Quorum-sensing and siderophore biC'Synthesis in 
Pseudomc-nas aeruginosa: lasrVlasI 

mutants exhibit reduced pyC'Verdineb biosynthesis 
Stintzi, Alain; Evans, Kelly; Meyer, Jean-Marie; 
Poole, Keith 

Department of Microbiology and Immunology, 
Queen's University, Kingstcn, ON, K7L 3N6, Can. 
EEMS Microtiology Letters (1998), 166(2), 
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CODEN: EMLED7; ISSN: 3378-1097 
Elsevier Science B.V. 
Journal 
Engl i sh 

Cell d . -dependent gene expression in Pseud-i^monas aeruginosa 
is controlled, in part, the quorum-sensing regulator LasR. LasR 
null mutants exhibited a ref^roducible 2-fold decrease in prodn. of 
the catecholate-hydroxamate siderophore pyoveraine during grown 
under iron-limiting conditions. Similarly, lasi mutants defective 
in the biosynthesis of the autoinducer PAI-1 also exhibited a 2-fold 
decrease in pyoverdine prodn. which could be largely restored upon 
addn, of exogenous PAI-1. LasFi mutants were not altered with 
respect to expression of the pvdD gene involved in the synthesis of 
the peptide portion of pyoverdine, indicating that some other 
pyoverdine biosynthetic gene(s) were affected by the LasRI status of 
the cell. This represents the first report of quorum-sensing 
regulation of siderophore prodn. in bacteria and highlights the fact 
that cell d., while not an essential signal for pyoverdine 
expression, does enhance prc'dn. of this siderophore. 
168982-69-2 

RL: BAC (Biological activity or effector, except adverse) ; BSU 
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(quorum-sensing regulation of siderophore biosynthesis in 

Pseudomonas aeruginosa lasR/iasI mutants exhibit 

reduced pyoverdine biC'Synthesis ) 
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phase in Pseudomonas aeruginosa by 

N-acyihomoserine lactone 

You, Zhiying; Fukushima, Jun; Tanaka, Kan; 
?^awairiot C' , Susumu; OKuda, Ken j i 
T'ep . Bacteriology, Yokohama City Univ . Sch . 
Med., Kanazawa-ku, Yckohama, 236, Japan 
FEM3 Micrc'biology Letters (1998), 
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Elsevier Science B.V. 
Journal 
English 

N-acylhomoserine lactone (AHSL, automducer) is capable of 
regulating a set of genes by sensing cel. 1 d . and lieve loping an 
intercellular communicati'jn in PseudomC'iias aeruginosa. 
Addn. of AHSL in the exponential growth phase, regardless of cell 
d . , induces a repression c- 1 cell growth of P . aeruginosa, 
an expression of stationary phase specific factor .sigma.s in vivo 
and a morphol . change into smaller spherical shape indistinguishable 
from that in the stationary phase. It is demonstrated that AHSL can 
trigger an entry of bacteria into stationary phase as a growth 
controlling signal . 

168982-69-2, N- { 3-Oxododecanoyl) -L-homoserine lactone 
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( induction of entry into stationary growt h phase in Pseudomonas 
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quc'run.-sensi ng signal molecule 
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AB Diverse qram-neg. bacteriai cells coiTLmunicate with each other by 
using diffusible N-acyl honvjse r ine lactone (AHL) signal mols. to 
coordinate gene expression -with cell population d. Accumulation of 
AHLs above a threshold c:ncn. renders the population "quorare, " and 
the appropriate target gene is activated. In pathogenic bacteria, 
such as P. aeruginosa, AHL-me diated qu^: rum sensing is 
involved in the regulatic-n -jt multiple virulence determinants. The 
authors therefore sought to det . whether the immune system is 
capable of responding to these bacterial signal mols. Consequently 
the immunomodulatory prorerties of the AHLs N- ( 3-oxododecanoyl) -L- 
homoserine lactone (OdDHL) and N- ( 3-oxohexanoyl ) -L-homoser ine 
lactone (OHHL) were evaluated in murine and human leukocyte 
immunoassays in vitro. OaDHL, but nc-t OHHL, inhibited lymphocyte 
proliferation and tumor necrosis factor .alpha. a prodn. by 
lipopolysaccharide-stimulateti mvacrophages . Furthermore, OdDHL 
simultaneously and potently down-regulated the prodn. of IL-12, a 
Thl-supportive cytokine. At high concns . ( >7 . times . 1 0-5 M) OdDHL 
inhibited antibody prodn. by keyhole limpet hemocyanin-st imuiated 
spleen cells, but at lower concns. ( <7 . times . 1 0-5 M} , antibody 
prodn. was stimulated, apparently by increasing the proportion of 
the IgGl isotype. OdDHL also promoteo IgE prodn. by 
interleukin-4-stimulated hum.an peripheral blood mononuclear cells. 
Thus, OdDHL may influence the Thl-Th2 balance in the infected host 
and, in addn. to regulating the expression of virulence 
determinants, OdDHL may contribute to the pathogenesis of P. 
aeruginosa infections by functioning as a virulence 
determinant per se. 
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TITLE: Roles of Pseudomonas aeruginosa las 

and rhl quC'rum-sensing systems in control of 
elastase and rhamnoli pid biC'Synthes is genes 
AUTHOR(S): Pearson, James P.; Pesci, Everett C; Iglewski, 

Barbara H, 

CORPOE^TE SOURCE: Department of Microbiology and Immunology, 

University of Rochester SchC'Ol of Medicine and 
Dentistry, Rochester, NY, 14c42, USA 

SOURCE: Journal of Bacteriology (1997), 179(18), 

5756-5767 

CODEU : JOB/^AY; ISSN: 0021-9193 
PUBLISHER: American Society f'jr Microbiclogy 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Two quorum-sensing systems (las and rhi) regulate virulence gene 
expression in Pseudomonas aeruginosa. The las system 
consists of a transcript i'jna I activator, LasR, anii LasI, which 
directs the synthesis of the autoinducer N-(3- 
oxododecanoyl ) homoser ine lactc-ne (PAI-1). Induction of lasB 
(encoding elastase) and other virulence genes requires LasR and 
PAI-1. The rhl system consists of a putative transcriptional 
activator, RhlR, and Rhl I, which directs the synthesis of N-butyryl 
homoserine lactone (PAI-j). Rhamnolipid prodn. in P. 
aeruginosa has been reported tC' require t'Oth the rhl system 
and rhlAB (encoding a rhamnosyltransf erase ) . Here we report the 
generation of a . DELTA. lasi mutant and both . DELTA. iasi . DELTA. rhll 
and . DELTA. lasR rhlR. DELTA. Tn501 double mutants of strain PAOl. 
Rhamnolipid prodn. and elastolysis were reduced in the . DELTA. lasI 
single mutant and abolished in the double-mutant strains. RhlAB 
mRNA was not detected in these strains at mid-logarithmic phase but 
was abundant in the parental strain. Further RNA anal, of the 
wild-type strain revealed that rhlAB is organized as an operon. The 
rhlAB transcriptional start was m.apped, and putative .sigma.54 and 
.sigma.70 promoters were identified upstream. To define components 
required for rhlAB expression, we develop^ed a bioassay in 
Escherichia coli and demonstrated that PAI-2 and RhlR are required 
and sufficient for expression of rhlA. To characterize the putative 
interaction between PAI-2 and RhlR, we demonstrated that [3H] PAI-2 
binds to E. coli cells e:-:p'ressing RhlR and not to those expressing 
LasR. Finally, the specificity of the las and rhl systems was 
examd. in E. coli bioassays. The las system was capable of mildly 
activating rhlA, and similarly, the rhl system partly activated 
lasB. However, these effects were much less than the activation of 
rhlA by the rhl system ana lasB by the las system. The results 
presented here further characterize the roles of the rhl and las 
quorum-sensing systems in virulence gene expression. 
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Regulation of the xcp secretion pathway by 
multiple quorum-sensing modulons in Pseudomonas 
aeruginosa 
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Amel; Williams, Paul; Lazdunski, Andree; 
Marc 
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The virulence of the opportunistic pathogen Pseudomonas 
aeruginosa is largely dependent upon the extracellular 
prodn. of a no. of secreted pi'^jteins with toxic or degradative 
activities. The synthesis C'f several exoenzymes is controlled in a 
cell-d . -dependent manner by tw<j interlinked quorum-sensing systems. 
Their secretion across the outer membrane occurs through the Xcp 
translocation machinery. The :<cp locus located at 40 min on the 
chromosome consists of tv;o divergently transcribed operons, namely 
xcpPQ and xcpR to xcpZ. In this study, transcriptional fusions were 
constructed between the xcpE' and xcpF: genes and the lacZ reporter. 
Transcript ic'nal activatic^n of the .xcp'? and xcpR genes in P. 
aeruginosa is growth-phase dependent and the lasF:.-lasl 
auto-induction system is required for tnis control. In the 
heterologous host Escherichia coli, tne lasR gene product, together 
with its cognate autoinducer N- ( 3-oxc'd(3decanoyl ) -L-homoserine 
lactone (OdDHL) , activates both the xcpP-lacZ and the xcpR-lacZ gene 
fusion. The second P. aeruginosa quorum-sensing modulon 
rhlR-rhll (vsmR-vsml) is also involved in the control of the xcp 
genes. Expression of the lacZ fusions is strongly reduced in 
PAN067, a pleiotropic mutant defective in the prodn. of 
N-acyl-homoserine lactones responsible for the activation of RhlR. 
Furthermore, introduction of the lasR mutation in PAN067 results in 
addnl. diminution of xcpR transcriptic^n, indicating that the two 
systems can regulate their target genes Independently. These data 
demonstrate that expression of the xcp secretion system depends on a 
complex regulatory network invjlving cell-cell signaling which 
controls prc'dn . and secretion of vi rulen ^e-as socd , factors. 
168982-69-2 
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Detecting and characterizing N-acyl-homoserine 
lactone signal molecules by thin-layer 
chrc'mat ography 

Shaw, Paul D.; Ping, Gao; Daly, Sean L.; Cha, 
Chung; Cronan, John E., Jr.; Rinehart, Kenneth 
L. ; Farrand, Stephen K. 
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Many Gram-neg. bacteria regulate gene expression in response to 
their population size by sensing the level of acyl-homoser ine 
lactone signal mois. which they produce and liberate to the 
envirc'nment . We have developed an assay for these signals that 
couples sepn. by thin-layer chromatog. with detection using 
Agrobacterium tumefaciens harboring lac2 fused to a gene that is 
regulated by autoinduct i on . With the exception cif 
N-butanoyl-L-homoser ine lactone, the reporter detected 
acyl-homoserine lactones with 3-oxo-, 3-hydroxy-, and 
3-unsubstituted side chains of all lengths tested. The intensity o 
the response was proportional to the amt . of the signal mol . 
chromatographea . Each of the 3-oxo- and the 3-unsubstituted derivs 
migrated with a unique rr^C'bility. Using the assay, we showed that 
some bacteria produce as many as five detectable signal mols. 
Structures could be assigned tentatively on the basis of mobility 
and spot shape. The dC'minant species produced by Pseudomonas 
syringae pv . tabaci chrc^matographed with the properties of 
N- ( 3-oxohexanoyl ) -L-homx^ser ine lactone, a structure that was 
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confirmed by mass spectrc^met ry . An isolate of Pseudomonas 
fluorescens produced five detectable species, three of which had 
novel chrom.atogr. properties. These were identified as the 
3-hydroxy- forms of N-hexanoyl-, N-octanoyl-, and 

N-decanoyl-L-hcmoser ine lactone. The assay can be used to screen 
cultures of bacteria for acyi-nomoserine lactones, for quantifying 
the amts. of these mols. produced, and as an anal, and preparative 
aid in detg. the structures of these signal mols. 
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Dissection of the promoter /operator region and 
evaluation of N-acyihomoserine lactone mediated 
tranS'.":riptional regulation of elastase 
expression in Pseudomonas aeruginosa 
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PUBLISHER: Elsevier 
DOCUMENT TYPE: Journal 
LANGUAGE: English. 

AB In Pseudomonas aeruginosa, expression of the lasB gene 

which codes for the metal lopr-jtease, elastase, depends on small 
diffusible N-acylhomoser i ne lactones, LasB expression is regulated 
through the interactions of N- 3-oxodc-decanoyl-L-homoserine lactone 
and N-butanoyi-L-homoserine lactone with the transcriptional 
activators LasR and VsmR(RhlR), resp. To investigate lasB 
expression further, the transcriptional start site was first located 
to a position 141 bp upstream frcm the translational start site. 
Using this information, a series of piasmids were constructed contg. 
consecutive 5' deletions of tne upstream region of lasB fused to a 
promoterless chloramphenicol acetylt rans f erase reporter gene. The 
results obtained indicate that 3 regions are required for efficient 
transcription of lasB; a 35-hii:' palindromic sequence located at +26 
to +60 bp upstream from the translation start site, and 2 regions 
located upstream of the transcription start site, at -135 to -85 bp 
and -63 to -26 bp, resp. Deletion of the latter region results in 
the loss of both N-butanoyl-L-homoserine lactone- and 
N-3-oxododecanoyl-L-homoserine lactone-mediated stimulation of lasB 
expression and provides further support for the role of this 
operator site as a target for either or both LasF'. and VsmR. 
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AB A series of structural analogs of the Pseudomonas aeruginosa 
autoinducer [PAI, n-3-oxo-dodecanoyl homoserine lactone] were 
obtained and tested for their ability to act as autoinducers in 
stimulating the expression of the gene for elastase (lasB) by 
measuring . beta . -galactosidase prodn. from a lasB-lacZ gene fusion 
in the presence of the transcriptional activator LasR. The data 
suggest that the length of the acyl side chain of the autoinducer 
mol . is the most crit. factor for activity. Replacement of the ring 
O by S in the homoserine lactone moiety can be tolerated. 
Tritium-labeled PAI ([3H]PAI) was synthesized and used to 
demonstrate the assocn. c-f [3H]PAI with cells overexpressing LasR. 
The PAI analogs were also tested for their ability to compete with 
[3H]PAI for binding of LasR. Results from the competition assays 
suggest that once again the length of the acyl side chain appears to 
be crucial for antagonist activity. The presence of the 3-oxo 
moiety also plays a significant role in binding since analogs which 
lacked this moiety were much less effective in blocking binding of 
[3H]PAI. All analogs demonstrating competition with PAI in binding 
to LasR also exhibited the ability to activate lasB expression, 
suggesting that they are functional analogs of PAI. 
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AB In Pseudomonas aeruginosa, tne prodn. of many virulence 

factors and secondary metabolites is regulated in concert with cell 
d. through quorum sensing. Twc quorum- sensing regulons have been 
identified in which the LuxR nemo Logs LasR and RhlR are activated by 
N- ( 3-oxododecanoyl ) -L-hc mc'se r ine lactone (OdDHL) and 

N-butanoyl-L-homoserine lact'jne (BHL) resp. The lasR and rhlR genes 
are linked to the luxl nomolc'^s las! and rhll, which are responsible 
for synthesis of OdDHL and BHL, resp. As lasRI and rhlRI are both 
involved in regulating synthesis of ex^^enzymes such as elastase, the 
authors sought to det . the nature of their interrelationship. By 
using lacZ transcriptional fusions in ic'Oth homologous (P. 
aeruginosa) and hetero Ic gC'US (Escherichia coli) genetic 
backgrounds the authors provide evidence that (i) lasR is expressed 
const itutively throughout the growth cycle, (ii) rhlR expression is 
regulated by LasR/OdDHL, and (iii) that RhlR/BHL regulates rhll. 
The authors also show that expression of the stationary-phase sigma 
factor gene rpoS is abolished in a P. aeruginosa iasR 
mutant and in the pleiotr<opic PHL-neg. mutant PAN067 . Furthermore, 
the data reveal that in E. coli, an rpC'S-lacZ fusion is regulated 
directly by RhlR/BHL. Taken together, these results indicate that 
P. aeruginosa employs a multi layered hierarchical 
quorum-sensing cascade involving RhlR/BHL and LasR/OdDHL, 
interlinked via RpoS, tc; integrate the regulation of virulence 
determinants and secondary metabolites with adaptation and survival 
in the stationary phase. 
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RL: BAG (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified) ; BIOL (Biological study) 
(a hierarchical quorum- sensing cascade in Pseudomonas 
aeruginosa links the transcriptional activators LasR and 
RhlR (VsmR) to expression of the stationary-phase sigma factor 
RpoS) 
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Bactorijcin small of P-hizokdum ieguminosarum 
belongs to the class C'f N-acyl-L-homoserine 
lact'jne m-jlecj les , kni?wn as aut cdnducer s and as 
quor-^m sensing cc-t r anscrif::ti on factors 
Schripsema, Jan; de Rudder^ Karel E. E.; van 
Viiet, Theo B.; Lankhorst, Peter P.; de Vroom, 
Erik; Kdjrie, Jan W.; van Brussel, Anton A. N. 
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Journal of Bacteriology (199f:), 173(2), 366-71 
CODE!J: JOB^AAY; ISSN: 0021-9193 
American Society fc^r MicrohdolOigy 
Jourr.a 1 
Engl i ski 

Small bacteriocin was isolatea from the culture broth of the 
Gram-neg. bacterium Rhizobium Ieguminosarum, which forms symbiotic 
nitrogen-fixing root nodules on a no. of leguminous plants. The 
structure of the mol . was elucidated by sp'ect roscop i c methods and 
identified as N- ( 3R-hydroxy-7-ci3-tet radecanoyl ) -L-homoserine 
lactone. The abs . configuration of both asym. carbon atoms in the 
mol. was detd. by the use of the chiral solvating agents S-(+)- and 
R- (-) -2, 2, 2-trif luoro-1- ( 9-anthryl) -ethanol . Small bacteriocin is 
structurally related to the quorum sensing co-transcription factors 
for genes from other bacteria, such as Vibrio fischeri, Pseudomonas 
aeruginosa, Erwinia carot O'vo-ra , and Agrobacterium 

tumefaciens, which are involved in animal -microbe or plant-microbe 
interactions. The mechanism of regulation of such interactions by 
this kind of co-t ranscrir.it ion factors is still unknown in R. 
Ieguminosarum . 
172617-17-3P 

RL: BOC (Biological occurrence); BSU (Biological study, 

unclassified); PRP ( Prop-^ rrdes ) ; PUR (Purification or recovery); 

BIOL (Biological study); OCCU (Occurrence); PREP (Preparation) 
(bacteriocin of Rhizobium ieguminosarum. belongs to class of 
N-acyl-L-homoserine lactone mols. known as autoinducers and as 
quorum sensing co-transcription factors) 
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molecules regulate production of virulence 

determinants and seC'jndary metabolites in 

Pseuiomonas aeruginosa 
AUTHOR{S): Winson, Michael K, ; Camara, Miguel; Latifi, 

Amel; Fc-glino, Maryline; Chhabra, Siri Ram; 

Daykin, Mavis; Bally, Marc; Chap'On, Virginie; 

Salmond, George P. C; et al . 
CORPORATE SOURCE: Dep. Applied Biochemistry and Food Science, 

Univ. NC'ttin^ham, Leicestershire, LE12 5RD, UK 
SOURCE: Proceedings of the National Academy of Sciences 

of tne United States of America (1995), 92(20), 

9427-31 

CODEN: PMA3A6; ISSN: 0027-8424 
PUBLISHER: National Academy of Sciences 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB P. aeruginosa produces a spectrum of ex'jproducts, many of 

which have been implicated in the pathc>genes i s of human infection. 
Expression of some of these factors requires cell-cell communication 
involving the interaction of a small diffusible mol . , an 
autoinducer, with a pos . transcriptional activator. In P. 
aeruginosa PAOl, LasI directs the synthesis of the 

autoinducer N- ( 3-oxododecanoyl ) -L-homoser ine lactone (OdDHL) , which 
activates the pos. transcr ip-tional activator, LasR. Recently, a 2nd 
signaling mol. -based modulon in PAOl, termed vsm, was discovered, 
which contains the genes vsmR and vsmi . Using HPLC, mass 
spectrometry, and NMR spectrc'scopy it was here established that in 
Escherichia coli, VsmI directs the synthesis of tJ-butanoyl-L- 
homoserine lactone (I) and N-hexanoyl-L-homoserine lactone (II). 
These compds . are present in the spent culture supernatants of P. 
aeruginosa in a molar ratio of . apprxeq . 1 5 : 1 and their 
structures were unequivocally confirmied t^y chem. synthesis. Addn . 
of either I or II to PAN067, a pleiotropic ?. aeruginosa 
mutant unable to synthesize either of tnese autoinducers , restored 
elastase, chitinase, and CN- prodn. In E. coli carrying a 
vsmR/vsmI • : : lux transcriptional fusion, I and II activated VsmR to a 
similar extent. Analogs of these N-acy 1 -L-homoserine lactones in 
which the N-acyl side chain has been extended and/or oxidized at the 
C-3 position exhibit substantially lower activity (e.g., OdDHL) or 
no activity (e.g., dDHL) in this lux reporter assay. These data 
indicate that multiple fam.ilies of quorum-sensing modulons 
interactively regulate gene expression in P. aeruginosa. 
IT 147795-39-9 168982-69-2 

RL: BOC (Biological occurrence) ; BSU (Biological study, 
unclassified); PRP (Properties); BIOL (Biological study); OCCU 
(Occurrence ) 

(structure-activity relations in acy Ihomoserine lactone-mediated 
activation of transcrip'tic'n factor VsmR) 
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Structure of the autoinducer required for 
expression of Pseudomonas aeruginosa 
virulence genes 
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In Pseudomonas aeruginosa the LasR protein is required for 
activation of lasB and several other virulence genes. A diffusible 
signal mol., the P. aeruginosa autoinducer (PAI), produced 
by the bacterial cell and released into the growth medium, is 
required for activity of Las?.. By cloning a lasB::la2Z fusion and a 
lasR gene under control >: f the lac promoter in Escherichia coli, the 
authors have developed a quant, bioassay for PAI. The authors have 
used this assay to follow the purifn. of PAI from cell-free culture 
supernatant fluids in which P. aeruginosa or E. coli 
contg. the P. aeruginosa gene required for autoinducer 
synthesis, lasi, had been grown. Chem. analyses indicated the 
purified material was 3-':'XO-N- ( t et rahy dro-2-oxo-3- 
furanyl ) dodecanamide . To confirm this assignment, the compd. was 
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synthesized and the synthetic compd. was shown to have chem. and 
biol . properties identical to tnose of PAI purified from culture 
supernatant fluids. The elucidation of the PAI structure suggests 
therapeutic approaches toward control of P. aeruginosa 
infections . 
IT 152833-54-0 

RL: PROC [Process) 

[as autoinducer mol. required for activity of LasR in virulence 
gene expression in Pseudomonas aeruginosa, 
identification of) 
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AB A method of cleaning <:r pr'i'tecting surfaces by treatment with 

compositions comprising N- ( 3 -oxododecanC'yl ) -L-homoser ine lactone 
(OdI'HL) blocking compL-unds and/ or N -but yryl-L-homo serine lactone 
{3HL) analogs, either in C'^mbinat ion or separately. 
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The present invention relates to an immunogenic conjugate 
comf^rising a carrier molecule coupled tC' an autoinducer of a Gram 
negative bacteria. The immunc'genic C'jnjugate, when combined with a 
pharmaceutical ly acceptable carrier, fc-rms a suitable vaccine for 
mamrriais to prevent infection by the Gram negative bacteria. The 
immunogenic ccinjugate is als'j used to raise and subsequently 
isolate antibcidies or binding portions therecif which are capable 
of re'^ognizing and binding to the autoinducer. The antibodies or 
bincing portions therec'f are utilized m a method of treating 
infections, a method of inhibiting autoinducer activity, and in 
diagnostic assays which detect the presence of autoinducers or 
autoinducer antagonists in fluid or tissue samples. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

A3 Autoinducer compounds which enhance gene expiression in a wide 

variety of microorganisms, therap-eutic compositions and 
therapeutic methods wherein gene expression within microorganisms 
is regulated are disclosed. 
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Autoinducer molecules , e.g., N- ( B-cxodc^decanoyl ) homcserine 
lactone, for Pseudorr.onas aeruginosa are described. The molecules 
regulate gene expression in the bacterium. Therapeutic 
compositions and therapeutic methods involving analogs and/or 
inhibitors of the autoinducer molecule.s also are described. The 
molecules are useful for treating or f^reventing infection by 
Pseudomonas aeruginosa . 
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AB 



Autoinducer molecules, e.g., N- ( 3-oxoC'jdecanoyl ) homcserine 
lactone, for Pseudomonas aeruginosa are described. The molecules 
regulate gene expressi on in the bacter lum. Therapeut ic 
compositions and therapeutic methoas involving analc-gs and/or 
inhibitors of the autC'inducer molecules also are described. The 
molecules are useful for treating or p'reventing infection by 
Pseudomonas aeruginosa . 
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Conference; Meeting Abstract 
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Pseudomonas aeruginosa is a gram-neg. bacterium that 
causes chronic lung infections m approx. 90c of the cystic fibrous 
patients. This bacterium uses quorum sensing (cell d. sensing) 
mechanism [which is based 'in the regulatory prot ein-autoinducer 
interaction) to regulate the pirodn. of numerous virulence factors 
and the formation of biorilm. The antagonists of regulatory 
proteins (LasR and RhlR) are required to stop quorum sensing 
cascade. Combinatorial chem. . was employed for the synthesis of the 
analogs of the autoinducer [N-{3- 
oxododecanoyl ) -L-homoser me lactone]. This 

included the grouped libraries prepd. in the soln. phase and the 
parallel synthesis performed on the solid phase. The screening 
revealed three strong agcnists and eight weak antagonists of LasR. 
The SAR studies based on these active mols. allowed us to convert 
the agonists to potent antagonists of LasR and RhlR. The 
combination of these pc>tent antagonists indicated strong 
inhibition of the quorum sensing system. 
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Krogrelt, Karen A.; Goldberg, Joanna B.; Cohen, 
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The pathogenesis of Pseuiomonas aeruginosa is at least 
partially attributable to its ability to synthesize and secrete the 
siderophore pyoverdin and the two zinc metal loproteases elastase and 
LasA, and its ability to form tdofilms in which bacterial cells are 
embedded in an alginate m.atrix. In the present study, a 



CORPORATE SOURCE 



SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



Sear cher 



S hi e a r s 



308-4994 





C9/541S73 

lysophospho lipid, 1-palmitoyl- 2 -hy-iroxy-sn-glycero- 3 -phosphate [also 
called monopalmitC'ylphosphati di c acid (MPPA) j , which accumulates in 
inflammatory exudates, was 5h:)wn to inhibit the 
extracellular a :: rumulat i on C'f ?. aeruginosa PAOl alginate, 
elastase, LasA protease and the s i derot'hc-re pyoverdin. MPPA also 
inhibited bio film format i:n. I'he inhibitory 

effects of MPPA occur independently of rpoS expiression and without 
affecting the accumulation of the autoinducers N- ( 
3-oxododecanoyl ) homoserine lactone and 

N-butyryl-L-homoserine lactone, and may be due, at least in part, to 
the ability of MPPA to bind divalent cations. 
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Carolina University School of Medicine, 
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AB P. aeruginosa is an opportunistic pathogen that controls 

numerous virulence factors thrC'Ugh intercellular signals. This 
bacterium has 2 quorum-sensin'g systems (las and rhl), which act 
through the intercellular signals N-(3- 
oxododecanoyl) -L- homoserine lactone (3- 
OXO-C12-HSL) and K-butyr y 1 -L-homoserine 

lactone {C4-HSL) , resp. P. aeruginosa also produces a 3rd 
intercellular signal that is involved in virulence factor 
regulation. This signal , 2-heptyl-3-hydroxy-4-quinolone [referred 
to as the Pseudom^onas quinolone signal ( PQS ) ] , is a secondary 
metabolite that is part of the P. aeruginosa 

quorum-sensing hierarchy. FQS can induce both lasB (encodes LasB 
elastase) and rhll (enco:ies the C4-HSL synthase) in P. 
aeruginosa and is produced maximally auring the late 
stationary phase of growth. Because PC'S is an intercellular signal 
that is part of the quoruii. -sensing hierarchy and controls multiple 
virulence factors, basic studies designed to elucidate its 
biosynthetic pathway were begun. The 'iiata strongly suggest that 
anthranilate is a precursor for PQS. P. aeruginosa 

converted radiolabeled anthranilate into radioactive PQS, which was 
bioactive. An anthranilate analog (Me anthranilate) would 
inhibit t.ne prodn. of PQS. This anal'jg was then shown to 
have a major neg. effect on elastase firodn. by P. aeruginosa 
These data provide evidence that pre::ursors of intercellular 
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signals may provide viable targets for the development of 
therapeutic treatments that will reduce P. aeruginosa 
virulence . 
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of Infections and In-jnunity, University of 
Nott i ngn.:-jm, Nc'ttingham, NG7 2RD, UPC 
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LANGUAGE: English 

AB In Pseudomonas aeruginosa, m.any exoproduct virulence 

determinants are regulated via a hierarchical quorum-sensing cascade 
involving the transcriptional regulators LasR and RhlR and their 
cognate activators, N- (3-oxododecanoyl 
) -L-homoserine lactone (30-C12- 

HSL) and N-butanoyl-L-homoser ine lactone (C4-HSL) . In this 
paper, we demonstrate that the cytotoxic lectins PA-IL and PA-IIL 
are regulated via quorum sensing. Using imLir/unC'biot anal., the 
prodn. of both lectins was found to be directly dependent on the rhl 
locus while, in a lasR mutant, the onset of lectin synthesis was 
delayed but not abolished. The PA-IL structural gene, iecA, was 
cloned and sequenced. Transcript anal, indicated a monocist ronic 
organization with a transcriptional start site 70 bp upstream of the 
lecA translat ionai start codon. A lux box-type element together 
with RpoS (.sigma.S) cor.sensus sequences was identified upstream of 
the putative promoter region. In Escherichia coli, expression of a 
lecA::lux reporter fusion was activated by RhlR/C4-HSL, but not by 
LasR/30-C12-HSL, confirming direct 

regulation by RhlR/C4-HSL. Similarly, in P. aeruginosa 
PAOl, the expression of a chrcmosomal lecA::lux fusicr. was enhanced 
but not advanced by the addn. of excgenous C4-HSL but not SO 
-C12-HSL. Furthermore, mutation C'f rpoS 

abolished lectin synthesis in P. aeruginosa, dem.jnst rat ing 
that both RpoS and RhlR/C4-HSL are required. Although the 
C4-HSL-dependent expression of the lecA: : lux reporter rn E. coli 
could be inhibited by the presence of 30- 
C12-HSL, this did not occur in P. 

aeruginosa. This suggests that, in tne homolCigous genetic 
background, 30-C12-HSL does nc't 

functi<jn as a posttrans la t i'jna 1 regulat^i-r of the 
RhlR/C4-HSL-dependent activation C'f le:A expiressicn. 
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AB The Pseudomonas aeruginosa i^abl structural gene, encoding 
enoyl-acyl carrier protein (ACP) reductase, was cloned and 
sequenced. Nucleotide sequence anal, revealed that fabi is probably 
the last gene in a transcrip-t lonal unit that includes a gene 
encoding an ATP-binding protein of an ABC transporter of unknown 
function. The FabI protein was similar in size and primary sequence 
to other bacterial enoyl-ACP reductases, and it contained signature 
motifs for the FAD-dependent pyridine nucleotide reductase and 
glucose/ribitol dehydrogenase families, resp. The chromosomal fabI 
gene was disrupted, and the resulting mutant was viable but 
possessed only 62% of the total enoyl-ACP reductase activity found 
in wild-type cell exts. The fabl-encoded enoyl-ACP reductase 
activity was NADH dependent and inhibited by triclosan; 
the residual activity in the fabI mutant was also NADH dependent but 
not inhibited by triclosan. An polyhi st idine-tagged FabI 
protein was purified and characterized. Purified FabI (i) could use 
NADH but not NADPH as a cofactor; (ii) used both crotonyl-CoA and 
crotonyl-ACP as substrates, although it was sixfold more active with 
crotonyl-ACP; and (iii) was efficiently inhibited by low 
concns . of triclosan. A FabI Gly95-to-Val active-site amino acid 
substitution was generated by site-directed mutagenesis, and the 
mutant protein was purified. The mutant FabI protein retained 
normal enoyl-ACP reductase activity but was highly triclosan 
resistant. When coupled to FabI, purified P. aeruginosa 
N-butyryl-L-homoserine l^ict^jne (C4-HSL) synthase, Rhll, could 
synthesize C4-HSL from crotcTiy 1-ACP and S-adenosylmethionine . This 
reaction was NADH dependent and inhibited by triclosan. 
The levels of C^J-HSL and N-(3-oxo)- 
dodecanoyl-L-homoser ine lactones were reduced bOl 
in a fabI mutant, corroborating the role of FabI in acylated 
homoserine lactone synthesis in vivo. 
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Lysciphospnat i die acid inhibition of the 
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The pathogenesis of PseudC'iri'^nas aeruginosa is at least 
partially attributable t<:> its ability to synthesize and secrete the 
siderophore pyoverdin ana the two zinc metallop>roteases elastase and 
LasA, and its ability to form biofilms in which bacterial cells are 
embedded in an alginate matrix. In the present study, a 
iysophospho lipid, 1 -palmi to yl -2 -hydroxy- sn-glycero-3-pho3phate [also 
called monopalmit oylphosp'hat idle acid (MPPA) ] , which accumulates in 
inflammatory exudates, was shown to inhibit the 
extracellular accumulat i'jn of P. aeruginosa PAOl alginate, 
elastase, LasA protease and the siderophore pyoverdin. MPPA also 
inhibited biofilm formation. The inhibitory 

effects of MPPA 0'.7cur independently C'f rp'OS ex{:>ression and without 
affecting the aocumulat i ij^n ot the autC'inoucers N- ( 
3-oxododecanoyl ) homoserine lactone and 

N-butyryl-L-homoserine lactone, and m^ay he due, at least in part, to 
the ability of MPPA to bind divalent cations. 
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ENTRY DATE: Entered STN: 20010927 
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AB Pseudomonas aeruginosa is an jpportun i ic path: gen that 

controls numerous virulen::e ract'jrs through intercellular signals. 
This bacterium has two guC'rum-sensin g systems {las and rhl), which 
act through the intercellular- signals N-(3- 
oxododecanoyl ) -1-homoser ine lactone 

(3-oxo-C(12) -HSL) and N-out y r y 1 - 1-homoserine lartone (C{4)-HSL), 
respectively. P. aeruginosa also produces a third 
intercellular signal that is involved in virulence factor 
regulation. This signal, 2-hept yl-3-hydroxy-4-quinolone [referred to 
as the Pseudomonas quinol'ine signal ( PQ3 ) ] , is a secondary 
metabolite that is part of the P. aeruginosa 

quorum-sensing hierarchy. PQS can induce b:>th lasB (encodes LasB 

elastase) and rhll (encodes tne i:(4^-H3L synthase) in P. 

aeruginosa and is p)roduce'U n.aximally during the Late 

stationary phase of growth., p.ecause PC'S is an intercellular signal 

that is part of the quorum-sensing hierarchy ana controls miultiple 

virulence factors, we began basic studies designed to elucidate its 

biosynthetic pathway. First, we present data that strongly suggest 

that anthranilate is a precursor for ?QS . P. aeruginosa 

converted radiolabeled anthranilate into radioactive PQS, which was 

bioactive. We also found that an anthranilate analog (methyl 

anthranilate) would inhibit the production of PQS. This 

analog was then shown to have a m.ajor negative effect on elastase 

production by P. aeruginosa. These data provide evidence 

that precursors of intercellular signals may provide viable targets 

for the development of tnerapeutic treatments that will reduce P. 

aeruginosa virulence. 
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^ABSTRACT IS AVAILABLE IN THE ALL AUD I ALL FORMATS^ 
1 N-acythomoserine la^t. i^nes (AHLs) are small, diffusible 
signalling molecules, emplc-yei by Gramnegative t'scteria to 
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coordinate gene expression with cell population density. Recent in 
vitro findings indicate that AHLs may function as virulence 
determinants per se, thrc'ugh m.odi f icat ion of cytokine p'roauction by 
eukaryotic ceils, and by stimulating the relaxation of blood 
vessel s . 

2 In the present study, we assessed tne influence of AHLs on 
cardiovascular function in ciinscious rats, and draw attention to the 
ability of the N- ( 3-oxododecanoyl 

) -L-homoserine lactone (3-oxo- 

C12-HSL) , a signal molecule p-roduced by P. 

aeruginosa, to cause marked bradycardia. This bradycardic 

effect was blocked by atropine and atenolol, and did n-rt occur in 

vitro. Furthermore, modification of the acyl side chain length 

resulted in the loss of activity, whereas removal of the homoserine 

lactone ring, did not. The bradycardic effect of 3- 

OXO-C12-HSL was also observed in 

endotoxaemic animals, albeit attenuated. 

3 In norm.al rats, 3-oxo-C12- 

HSL caused initial mesenteric and hindquarters 
vasoconstriction, but only slight, and delayed signs of 
vasodilatation in the renal and mesenteric vascular beds. 
Furthermore, administration of 3-oxo-C12 

-HSL (pre-treatment or 2 h post- treatment ) together with 

LPS, did not modify the established regional haemodynamic effects of 

the LPS, 6 It after the onset of its infusion. 

4 Our observations do not provide any clear evidence for an 
ability of 3-oxo-C12-HSL to 

modify the haemodynamic responses to LPS infusion. However, they are 
not inconsistent with the hypothesis that some of the cardiovascular 
sequelae of bacterial infection may be modulated by an influence of 
bacterial quorum sensing signalling molecules on the host. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL F0R^4ATS* 
AB Higher plants have t^een found to secrete a variety of unknown 

signal-mimic compounds that can stimulate or inhibit 
behaviors in bacteria, which are regulated by N-acyl hc'moserine 
lactone (AHL) signal molecules. A wide range of bacterial species 
use AHLs or other signal molecules to regulate the expression of 
many of their genes in response to changes in population density. 
Thus, the ability of higher plants to sp^ecif ically alter 
AHL-regulated behavior in bacteria by production of AHL signal-mimic 
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compounds could be of broad consequence. We briefly review what is 
known about AHL signaling in h'acteria and the synthesis of AHL 
signal-mimic com.pounds by plants, and then consider some of the 
important questions c-:)nrerning the roles these plant signal-mimic 
compounds may play in natural encounters between plants and 
bacteria . 
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Patent 
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Autoinducer molecules, e.g., N-(3- 
oxododecanoyl ; homoserine lactone, for Pseudomonas 
aeruginosa are described. The molecules regulate gene 
expression in the bacterium. Therapieutic compositions and 
therapeutic methods involving analogs and/or inhibitors of 
the autoinducer molecules also are described. The molecules 
useful for treating or preventing infection by Pseudomonas 
aeruginosa . 
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determinants are regulated via a hierarchical quorum-sensing cascade 
involving the transcriptional regulators LasR and RhlR and their 
cognate activators, N- { 3-oxododecanoyl 
) -L-homoserine lactone (30-C12- 

HSL) and N-butanoyl -L-homoserine la::tone (C4-HoL) . In this 
paper, we demonstrate that the cytotoxic lectins PA-IL and PA-IIL 
are regulated via quorum sensing. Usin^ immunoolDt analysis, the 
production of both lectins was found be directly dependent on the 
rhl locus while, in a lasR mutant, the onset of lectin synthesis was 
delayed but not abolished. The PA-IL structural gene, lecA, was 
cloned and sequenced. Trans::ript analysis indicated a monocistronic 
organization with a t ranscr ipit ional start site 70 bp upstream of the 
lecA translat ional start codon. A lux bC'X-type element together with 
RpoS (sigma{S}) consensus sequences was identified upstream of the 
putative promoter region. In Escherichia coll, expression of a 
lecA::lux reporter fusion was activated by RhlR/C4-HSL, but not by 
LasR/30-C12-HSL, confirming direct 

regulation by RhlR/C4-HSL. Similarly, in P. aeruginosa 

PAOl, the expression of a chrcimc'somal lecA::lux fusion was enhanced 

but not advanced by the additic^n of exc-^enous C4-H3L but not 

30-C12-HSL. Furthermore, m.utation of 

rpoS abolished lectin synthesis in P. aeruginosa, 

demonstrating that both r.poS and RhlR/C4-H3L are required. Although 
the C4-HSL-dependent expression of the lecA::lux reporter in E. coli 
could be inhibited by the presence of 30- 
C12-HSL, this did not occur in E' . 

aeruginosa. This suggests that, in the hc-mologous genetic 
background, 30-C12-HSL does not 

function as a posttranslat ional regulator of the 
RhlR/C4-HSL-dependent activation of lecA expression. 
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AB The Pseudomonas aeruginosa fabi structural gene, encoding 
enoyl-acyl carrier protein (ACP) reductase, was cloned and 
sequenced. Nucleotide sequence analysis revealed that fabI is 
probably the last gene in a transcript i Z'nal unit that includes a 
gene encoding an ATP-binding firotein of an ABC transporter of 
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unknown function. The FabI protein was similar in size and primary 
sequence to other bacterial enoyl-ACP reductases, and it contained 
signature motifs for the FAD-dependent pyridine nucleotide reductase 
and glucose/ribitol dehydrogenase families, respectively. The 
chromosomal fabi gene was disrupted, and the resulting mutant was 
viable but possessed only 62'i of the total enoyl-ACP reductase 
activity found in wild-type cell extracts. The fabl-encoded 
enoyl-ACP reductase activity was NAZ>H dep>endent and 
inhibited by triclosan; the residual activity in the fabI 
mutant was alsC' NADH dep^endent but not inhibited by 
triclosan. An polyhistidine-t agged FabI pirotein was purified and 
characterized. Purified FabI (i) could use NADH but not NADPH as a 
cof actor; (ii) used both crot onyi-coenzyme A and crotonyl-ACP as 
substrates, although it was sixfold more active with crotonyl-ACP; 
and (iii) was efficiently inhibited by low concentrations 
of triclosan. A FabI Gly95-to-Val active-site amino acid 
substitution was generated by site-directed mutagenesis, and the 
mutant protein was purified. The mutant E^abl pirotein retained normal 
enoyl-ACP reductase activity but was highly triclosan resistant. 
When coupled tc^ FabI, purified P. aeruginosa 

N-butyryl-L-homoserine lactone (C4-HSL) synthase, Rhll, could 

synthesize C4-HSL from crotonyl-ACP and S-adenosylmethionine . This 

reaction was NADH dependent and inhibited by triclosan. 

The levels of C4-HSL and N-(3-oxo)- 

dodecanoyl-L- homo serine lactones were reduced 50% 

in a fabI mutant, corroborating the role of FabI in acylated 

homoserine lactone synthesis in vivo. 
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DOCUMENT NUMBER: 99426798 PubMed ID: 10496880 

TITLE: Pseudomonas aeruginosa quorum-sensing 

signal molecule N- (3- 
oxododecanoyl ) -L-homoserine lactone 
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AB ATP and UTP have been proposed for use as therapeutic treatment of 
the abnormal ion transport in the airway epithelium in cystic 
fibrosis (CF) , the most characteristic feature of which is permanent 
infection by Pseudomonas aeruginosa. As for diverse 
gram-negative bacteria, this p'athogenic bacterium accumulates 
diffusible N-acylhomoser ine lactone (AHL) signal molecules, and when 
a threshold concentration is reached, virulence factor genes are 
activated. Human submucosal tracheal gland serous (HTGS) cells are 
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believed to play a major r:-le in the physiopathology of CF. Since 
ATP and UTP stiniulate CF epithelial cells through P2Y receptors, we 
sought to determine whether CF HTG3 cells are capable of responding 
to the AHLs N-butanoyl-L-ncm'i'Serine lactone (BHL), 
N-hexanoyl-L-homoser ine lart^ine (HHL) , N-(3- 
oxododecanoyl ) -L-homoserine lactone (C'dEiHL), and 
N- (3-oxohexanoyl ) -L-homc'Se r ine lactone (C'HHL) , with special 
reference to P2Y receptors. All AHLs inhibited ATP- and 
UTP-induced secretion by CF HTGS cells. The 50% xnhibitory 
concentrations were as high as 10 and 5 &mgr;M for BHL and HHL, 
respectively, but were .jnly 0.3 and 0.4 pM for OdDHL and OHHL, 
respectively. Furthermore, all AHLs down-regulated the expression of 
the P2Y2 and P2Y4 receptors. Ibuproien and nordihydroguaiaret ic acid 
were able to p»revent AHL inhibition of the responses to 
nucleotides, but neither dexamethasone nor indomethacin was able to 
do this. These data indicate that AHLs may alter responsiveness to 
ATP and UTP by CF HTGS cells and suggest that, in addition tC' ATP 
anii/or UTP analogues, ibuprofen may be of use for a com.binat ional 
pharmacological therapy for CF. 
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AB Many gram-negative bacteria comLmunicate by N-acyl hc^moserine lactone 
signals called autoinducers (Als). In Pseudomonas aeruginosa 
, cell-to-cell signaling controls expression of extracellular 
virulence factc^rs, the type II secreti^-^n apparatus, a 

stationary-phase sigma factor (sigmas), and biofilm differentiation. 
The fact that a similar signal, N- ( 3-C'Xohexanoyl) homcserine 
lactone, freely diffuses thrc'ugn Vibrio fischeri and Escherichia 
coli cells has led to the assumption tnat all Als are freely 
diffusible. In this work, transport of the two P. aeruginosa 
Als, N- (3-oxododecanoyl) homcserine 

lactone (30C12-HSL) (formerly called PAI-1) and N-butyryl 
homoserine lactone (C4-HSL) (formerly called PAI-2), was studied by 
using tritium- 1 abeled signals. When [3H]C4-HSL was added to cell 
suspensions of P. aeruginosa, the cellular concentration 
reached a steady state in less than 30 s and was nearly equal to the 
external concentration, as expected for a freely diffusible 
compound. In cjntrast, [ 3 H ] 302 1 2-HSL required about 5 min to reach a 
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steady state, and the cellular concentration was 3 times higher than 
the external level. Addition of inhibitors of the 

cytoplasmic membrane prctc^n gradient, such as azide, led to a strong 
increase in cellular accumulation of [ 3H ] 30C12-HSL, suggesting the 
involvement of active efflux. A defined mutant lacking the 
mexA-mexB-oprM-encoded active-efflux pump accumulated [ 3H] 30C12-HSL 
to levels similar to those in the aziae-treated wild-type cells. 
Efflux experiments confirmed these observations. Our results show 
that in contrast to the case for C4-HS1., P. aeruginosa 
cells are not freely permeable to 30C12-K3L. Instead, the 
mexA-mexB-oprM-encoded efflux pum.p is involved in active efflux of 
30C12-HSL. Apparently the length and/or degree of substitution of 
the N-acyi side chain determines whether an AI is freely diffusible 
or is subject to active efflux by ?. aeruginosa. 
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AB The Pseudomonas aeruginosa quorum sensing molecule 
N- (3-oxododecanoyl) -L-homoserine 

lactone (OdDHL) has been shown to suppress cytokine 

production in macrophages. We have examined the effect of OdDHL and 

related compounds on constrictor tone of porcine blood vessels. 

OdDHL (1-30 microM) caused a concentration-dependent 

inhibition of J4 661 9-inauced contractions of the coronary 

artery through a largely endothelium-independent mechanism, but was 

markedly less effective in the pulmonary artery. Quantitively 

similar effects to those p^roduced by OdDHL were observed with 

N- ( 3-oxododecanoyl ) -L-hC'mc'cysteine thiolactone, a thiolactone 

derivative, while N-3-oxododecanamide , a lactone-free acyl analogue, 

possessed l/3rd the potency as a vasorelaxant. Neither 

N-but anoyl-L-homoser ine lactone nor L-homoserine lactone {up to 30 

microM) were active. Our findings indicate that OdDHL 

inhibits vasoconstrictor tone of both pulmonary and coronary 

blood vessels from the pig. The vasc-relaxant actic^n of OdDHL appears 

to be primarily determined by the N-acyl chain length, with a minor 

contribution by the hc'm^serine lactone moiety. 
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AB Diverse gram-negative bacterial cells communicate with each other by 
using diffusible N-acyl homoserine lactone (AHL) signal molecules to 
coordinate gene exfiression with cell p^opiulation density. 
Accumulation of AHLs above a threshola i^oncentration renders the 
population "quorate, " and the appropiriate target gene is activated. 
In pathogenic bacteria, such as Pseudomonas aeruginosa, 
AHL-mediated quorum sensing is involved in the regulation of 
multiple virulence determinants. We therefore sciught to determine 
whether the immune system is capable c^f responding to these 
bacterial signal molecules. Cc-nsequent ly the imjiiunomodulatory 
properties of the AHLs N- {3- 

oxododecanoyl) -L-homose r ine lactone (OdDHL) and 

N- ( 3-oxohexanoyl } -L-homoserine lactone (OHHL) were evaluated in 
murine and human leukocyte irrimunoassays in vitro. OdDHL, but not 
OHHL, inhibited lymphocyte p red iteration and tumor 

necrosis factor alpha production by lipopolysaccharide-stimulated 
macrophages. Furthermore, OdDHL simultaneously and potently 
down-regulated the production of IL-12, a Th-l-supportive cytokine. 
At high concentrations (>7 x 10 (-5) M) OdDHL inhibited 
antibody production by keyhole limpet hemC'Cyanin-stim.ulated spleen 
cells, but at lower concentrations (<7 x 10 (-5) M) , antibody 
production was stim.ulated, app^arently by increasing the proportion 
of the immunoglobulin Gl (IgGl) isotype. OdDHL also p^romoted IgE 
production by interleuki n-4 -st imulat ed human peripheral blood 
mononuclear cells. These data indicate that OdDHL may influence the 
Th-l-Th-2 balance in the infected host and suggest that, in addition 
to regulating the expression ot virulence determinants, OdDHL may 
contribute to the p-athogenesis of P. aeruginosa infections 
by functioning as a virulence determinant per se. 
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P. aeruginosa and to treat an immunocompromised individual 

infected with P. aeruginosa. 
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AE. E.acteria communicate with each other to cDorilmate expression of sf^ecific 
genes m a cell d. -dependent fashion, a phenomenon called quorum sensing 
and resp'onse. Although we know tnat quorum sensing via acyl -homoserine 
lactone (HSL) signals controls expression of several virulence genes m 
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P.-^"U :i MTon a. s aeruginosa La^-B el^stase gene (lasB) t ransc rip 1 1 ''jn is 

c jnt r :■ 1 le^n by the tw ? - omc'onen: quorum-sensing system of Las?., .and the 

a \ . 1 1 ndvi:: e r , 3 OC 1 2 - H3 L ( I : - 3 - [ oxododecanoyl ] h omo sen ne 

Li;-::T:e!. LasR and --'J':' 1 2 - HS L - medi a t ed lasB a^:" 1 1 va t on requires a 

f unrri'inal Drerat^r .-equen'iv? ( 9 E' 1 ) m the lasB prom-jter regi'jn. T)ptimal 

:^or 1 \' 3 L-iin of LasB, h':'We\'er-, r equires a se'::ond sequeni-e of 79 identity 



'jPi, namea Ot'2, iDcat. ed 4 8 hip^ upstream of OE'l. In this study, the 
auth':' r ;-: 

used sequence substitutions and insertion mutations m iasBpi-iacZ fusion 
r-Tasmi is to explore the role f 0P2 in lasB activation. These results 
':i-'m:n.: t r at e that (i) '9t'l and l'E'2 s^Tiergistically mediate lasB activation; 
::E2, like OPU responds t LasR and 80C12-HSL; and (in) the 

p:Ut at i"e 

aut 'I'ln du re r-k'indmg domain of LasR is not required for synercustic 
a 1 1 va 1 1 on f r om O P 1 a nd O P2 . 
IT 168982-69-2, N- 3- [Oxododecanoyl ] homose rine 
Ir-i-rz i^ne 

RL: BA9' (Biologi::al activity t effector, except a(d\'erse); BE'R 
: Bicd iMfi oal 

{iTiceisi; BIC'L ( Biol.", q i ca 1 study); PRO': (Process) 

(3i9C12-H3L regulat.mg C'PC and OPl; second operat jr is mvc'lved m 
E'seu'i I'lTiona s aerug i nosa elastase (lasB) activaticii) 



CAPLUS 



D: Mae:;anamide, 3-oxo-rJ- [ ( 33} - t e t r ahydro-2 - oxc - 3 - f ur anyl ] - ( 9CI ) [ ZA INDEX 



.AT' s o 1 u t 'i- s t. e r e c c h emi s t r y 



Me 



(CH2) 8 



u 

H 



1 I 



REFEF.EIJCE C'C'UNT : 5 0 

REFEREN :E ; S ^ : [2) Belyaeva, T; Nucleic Acids Res 1 ^ 9 , V24, P224 ^ 

CAPLUS 




(4) Berg, O; Bicchemistry 1^81, V20, Po929 CAPLU3 

(5) Sever, R; J Bacteriol , V170, P4 309 CAPLUS 

(6) Bingham, A; Gene 1556,^^1, P67 CAPLUS 

(7) Brmt, 7; J Bacterid iWs , VI77, P7i55 CAPLUS 
ALL CITATII'IIS AVAILABLE IN THE RE FCRMAT 



AJ-J3V7ER 5 C'E 2i CAPLUS irOPYRI 7HT 2000 ACS 



ACCESSION NUMBER 
L7CUMENT NOri^BER : 



' P ' -* E 



1 ? 99 : 65 147 i:APLU3 
132:1 0592 

Quorum sen^ i ng-aepiendent regulation ana tloo^ade ct 
exoprc) tease p'rc^auction m Aercmonas hyor'ip'hila 
Swift, S.imin; LynLih, Martin J.; Fisn, Leigh; Kirke, 
Lavia F.; T<mas, -7uan M.; Stewart, CcroiiTi S. A. B.; 



In.?titute :■: Infections and ImiT^.unity, Q'ueen ' s Medical 
0:ent re, Uni\'er;?ity c-t Nottingham, Nottingham, NG7 



O'OUF.CE : 

E'l'BLISHER: 
IC'CUMENT TYPE 



' JT _ J— J .711 , 



VI K 

Infe.rt. Immun. (19 5:-), £.7a0), 51^^2-51-9 
L:iODEN : INF I BR; I 3SN : 001 9 - 9 5 67 
American S:H-iety for Microbiology 

u i iial 
Engl 1 s h 

AB In Aer-:monas hydrophila, the ahyl gene encodes a p' rot em resf^ons ib 1 e f:or 
tne synthesis of the quc^rum sen.smg signal N-lDUtanoyl -L -homc'se r me 

1 ii-.e 

i'::4-HSLi. Inactivati on f the ahyl gene on the A, hydrophila cnr-omosome 
a;:':li5he£ C4-HSL p^rodn. The eX'. rot ea se activity f A. hydrop'hila 
■O'jnsists of fcioth serine p'rotease and metailopr'Otease activities; m the 
a:vyl-neg. strain, both are surest ant i a 1 1 y reduced k'Ut can be restored t^y 
t::e addn. of exogenous C-J-HSL. In contrast, mutation of the LuxR homolog 
A:syR results m the loss of k^oth exo-protease activities, which cann^ot be 
r-stored ty exogenous C4-HSL. Furthermore, a substantial redn . m the 
]:: :dn. of exop)rotease by the ahyl-t- p^arent strain is cibtamea t^y the addn. 

: N- iicyl homc'se rine la:t'One analogs that have acyl side ohams of IJ, 12, 
:■: 14 caztons. The inclusion of N- ( 3 -oxododecanoyl 

) - L-homose rine lactone or N- ( :'. -'Oxotet radecanoyl ) -L- homoser i ne lactone at 
10- . mu . M in overnight cultures of A. hydrophila at-olishes exop^rotease 
odn. m az'ocasem assays and reduces the activity of all the 

exo p' ro-" ease 

sp'ecies seen m z^incg r am.-. . 

IT 168982-69-2 

PL: 3AC (Biological activity or effeotor, excep^t adverse); BICL 
( }-i 1 ol ogical study) 

(igucrum sensmg-dep^endent regulation and blockade of ex^op-r otease 

P' r O'dn . 

m Aerc-monas hydr 'Opphi 1 a ) 
F.N l-:.0 9 02 - 69-2 CAE'LUS 

D'.:.decanamide, 3-oxo-N-[ ( iS ) - 1 et rahydro-2 -oxo- 3- f urany 1 ] - (9CI) ( CA INDEX 
NAI^E ) 



CK 



.hL- £ 0 1 u -0 s t e r e : c h emi s t r y 



Me 



(CH2) 8 



U 
H 



-.EFEREi;CE 



OOUNT 
REFERENCE [S) : 



0.5 



(2) 



Chapion-Her" 



V; Mol Micrcbiol 1997, V2 4 , PllO 




CAPLl^S 

;3) :hhai:.ra, 3; J Ant ibi ^9 3 , V4C, P44: CAPL'JS 



(4) ::'Ieii\an, Bi'i'Chem .-'Z^^rans 1993, V2i, P4 

■:APLTJ3 

(f) ':*ui, Y; J Ba-t-riol 1 :^ 9 f ■ , Vi77, ?5i0c CAPLU3 

E)enii-, F; Can 7 Mi-rr^jbiol i9r:4, V30, PI 1-0 ::APLU3 
ALL ■:'ITATI'JN3 AVAILABLE IN THE RE F-JRMAT 



ACCE33I jN number : 
D'JCUMENT NUMBER: 
TITLE : 



c 'v' 3 r. 1 c 

AVTHC'R I 3 ) : 

3 jR P:jFATE 3 J'.iR-l'E 
F T cu L r ^ 

3'jUR':E : 



3APLU3 C'jPyprL^HT 2000 AC3 
1 :'9 9 : 6 514 6 4 3APLU3 
1^2:376 

P^eudjmona; ae ru ifiri js a qu : rum- s ens i n ^ signal m::lecule 
N - ( 3-oxododecanoyl ) - L-hL'm: serine 

lc;c:tjne innir'L::5 exf'resiiin of P2Y r ecep't. r s in 

fibri-'Sis trarneal gland ::ells 

3aleh, A.; Figareila, C; Kammoun i , W.; 

Ma r :hand- Pi nacel , 3.; Laziunski, A.; Tuk'Ul , A.; Brun, 

P. ; Me r ten, M. D, 

■.jr jUfje 'lie Re:-.ner::he sur les -^^landes ExDciine.E., 



de M-.-ie^: 1 ne , Marseille, 
I n f e t . I mmun . (19 'l- ) , 



3 & / C- S , F r 
1 C ) , 0 0 7 6- 



382 



CODEK: IMF I BR; I3SN: 0019-906 



PVBLI3HER : 
D'jCUMENT TYPE: 
L."JNfGUA'OE : 



(AHL) 



American oC'Ciety for Mil- r obi I'l r^gy 
'J I'U riia 1 
E n ^ 1 1 s h 

ATP and UTP have been p r^.^pC'Sed f c r use as tlie ra^'eut i treatment f the 
alinjrmal ion transport m the airway ep'ithelium m «::ysti:: fih^rDsis (CF), 
rne m^sr rha racteri st i : feature c f whi rOn is permanent infection by 
E'.7 eud omonas aeruginosa. As fc't diverse gram-neq. h'ai^teria, this 
rathogenic bacterium accumulates diffusible N- ac ylh'jmose rine la-i'tcne 

,:i glial mols., and when a threshold concn. is reached, virulence factor 
;;e;^es ar^e aotivatea. Human sur mucosal tracheal gland serous (HTG3} cells 
are believed to play a major r'Ole m the phys i opa tho 1 . O'f CF. Oince ATP 
ana UTE' stimulate OF epnthelial cells throiUi^h P2Y receptors, we sO'Ught to 
aet. whether CF HTGS cells are capable of respion-iing to the AHLs 
N-butan'Oy 1 - L-homoiserme lact.one (BHD, N-hex anoy I - L-homo se ri ne lactDne 
(HHL), M- ( 3-oxododecanoyl }- L- h'Omose ri ne lactone 

f'jiO'HL), and N- ( 3-cxijhexanc y 1 ) - L-nom'jse rine lact.one ('OHHL), with special 
f-rt. to P2Y receptors. All AKL:e inhibited ATP- and UTP-mduced secretion 
i: y O'r HT33 oells. The O'^v i nhir-itory oonons. were as high as 10 and 0 
. luu . M f'Or 3HL an'.! HHL, resp., t'Ut were c^nly '0.3 and 0.4 pM fc-r 'Odr'HL and 
oHHL, resp. Furthermo-re , all AHLs down- regulated the expiression of the 
P2Y2 and t2Y4 re'l'ept lO rs . Itiucro'fen and no rd ih'_^'d ro'gua i a ret i acid were 
ah'le to prevent AHL inhibition C' f the resp^onses to nucleotides, but 
:\either dexame thasone nor mdomethacm was able to do^ this. These liata 
indi'::ate that AHLs may alter responsiveness to ATP ana UTP by CF HTGS 
■:-^:-Ils and suggest that, m addn . to ATE' and/or UTP analogs, ibur^ro f en may 
l^e of use for a comb'inat lonal pharmacol . therap^y for CF. 
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he used m the treatment or prevention of a t^acterial mfecti-n 
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employed t i remuve bi: films f t im surfaces and are therefore useful in 
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AB Many Lrram-neg. kia^teria o ^TTLTiuri i ::at e by >:-acyl h dtii jser m-E- la^rt'ine signals 
::.Hlled aut ?indu re rs (AIs). In Pseudomr'nas aeruginosa, o-f^l 1 - -oe 1 1 
s:;Tnalin^ rontrr'ls exp'ressic>n jf ex t ra rei 1 ul a r virulen::':' fa^i't'irs., the 
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d 1 f f e rent lat 1 jM . The fact that a siinilitr signal, N - t :■ - -jxohexan :iyl ) 

n irii'S e r .1 ne lactjne, freely diffus^-s tht :u^h Viririo fisch'E*ri an^i 

Ei'T'he richia C'jIl 'lells has led tc the assump't i.-jn that all AI s are freely 

diffusible. In this Wi:rk, transr-jrt of the tv;? P. ae r^u :ti ii'i'sa AIs, N- ( 
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{ .U9C12-HSL; 



f:r:y.^rly railed PAI-l* and N-t'Utyryl hrmi'Serine laitrne {C4-HSL' 
fmr.erly ralle::i PAI-2), was stU'died by using tritium-lat'eled signals. 



Wiiei: ;3H]C4-HSL was added tc :ell suspen^icns of P. aeruginosa, the 
cellular c.c ncn ^^eached a steady state m less^kan 30 s ana was nearly- 
equal t::. the e]^Prnal roncn., as expected f -r l^^reely diffusifclr- ccmpd. 
li: c::ntras:, [ 3H] 3i:ci2 -H3L required ahcut : mm tc reacn a iteaay ^tat^, 
a::d zVie cellular c::ic::. was : tim-s higher rhan the external lev^l . 

c:ar: . 

ot I :\:u r 1 tC'rs c^f tr.e :: y t cpl a.: :ni ■:■ rn-rht'iane f^rtton g^radi^irnt, such as azide 

: z c- a strong increase in L-eliular a c cumu ha 1 1 'Sn of: [ 3H ] SC''! 12 - H;^h , 

.su :iqe:E t 1 ng the mv : Lveme:: t of active efflux. A defined mutant la^r^^mg 



mexA- itexE.- t'f rM- enc : 1 a :: t.i ve - e f f 1 ux P'Umr a :■ I'umu L a t ed [ 3H ] hl'l i. 2 - H.: 
leveiir similar to tn^.-^se m the a z i de - 1 rea t eti v/Lh:i-type -el.l.r. hfflux 
f-xz'Zrz . rcnfirmei the.-.e oi:ser\'a 1 1 '-ins . c)u r results sh-jw tnat m contrast 

lY^^ r-ase ft'i C.4-HSL, ?. a e ru':i m I'sa :el 1 s are not freely perm.eatde tc: 
c;21^.-H.rL. In.steaii, the mexA-mex3 - Dr> rM-enc oded efflux pump, is mvclved 



a' : t if» 



efflux of 3 12 1 2 -H.:-L . Apparently the length and/or degree :> f 
sue St 1 1 ut i'lin of tne IJ- acyl side chain -iet s . v;hether an AI i .r freely 
do f f -^ir ihl e cr IS subnert to a::tive efflux t.y P. aeruginosa. 
168982-69-2, N- ( 3 ~ Oxododecanoyl ) himcs-rine 
l..-ictLi\e 

F;h: r.PR (Bicli:aical r^rocess); BIOL (3i'jl:gi7al study); PP.OC {Pr-j::essj 

( aut'M nducer ; active efflux and diffusion are involved m transpM:;rt o 
P-eudcmi'nas aerugiiLDs a ce 1 1 - 1 - re 1 1 signals) 
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20' r rel ati I'n k-etween aut : i ndu ::e r :^ and rl^i amncd i tu iis 
tj r :'duL:ti<: :\ t^y Pseudomonas aeruginosa IPO' 3 ^'14 
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i/'entral Research Lah rat ones , l^ercian 2o rp) i^ra ti on , 
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Hi rhamncdipid productivity (32 g.'^l) was i^t'tained m an ethane 



p.:: 



fed-batch -ulture of Pseudcmnnas aeruginosa IFO 3924. Examn. of the 
a.itDin'iucer ley^l and exr-geni^us autimducer addr^ t.ests indicated that i 
t:ie f e'li-i: at ch ^^^em high au:' inducer a^::: ivi t y ,^B^i ^-":h was about ten- fold 
tiiiit retained m an unfea iystem, was thC'Ught to L^e the cause :> f the higi 
rate zt ihamnolipid r rodn . Beth N - ( 3-oxohexan-: yl ) -L-hC'^oserine lactone 
i -.)HHL) and N- ( 3-oxododecanoyl ) - L -homose r i ne lactone 

ilPHL) ennan:ed rhamnolipid f^roduc 1 1 vi t y m the unfed system. 
168982-69-2, N- ( 3-Oxododecanoyl ) -L -n imose rine 
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TITLE: Imiurtion 3f entry into the stat.icnary grc)wrh phase 

m 

t'seudomonas aeruginosa by N-ac^'ihornose r me lactone 
AOfTHijR.oS) : You, Zhiying; Fukushima, Jun; Tanaka, Kan; Kawamoto, 

Susumu; ^Okuda, Ken""i 
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DOOO'MEUT TYPE: Jjurnal 
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AB -.i::ylhi:mc serine lactjne- (AHSL, automduoer) is rapabie of reijulatmg a 

O'^z ::.d: L7enes by sensiri'^ oell a, and developing an intercellular 
L-' immuni i.:a 1 1 cii in PseudcnM nas aerugmc'sa. Aiifin . f AHSL m the 

expcii'^-n: 1 al 

r :'Wt h ];hase, regardless of 'i-ell d., miluoes a i:er' ressi on of cell growth 
p. ae ruqinc^-^ a , an exp'ressiLii f s tat i: nary p'hase sp^ecifrc fai'tC'r 
.siqr\a.s m '/ivo and a morp'h': 1 . change mtC' smaller spiherical £hap)e 
mdi s t mguishak'le from that m the staticiiary pihase . It is tdemi^ns t ra ted 




that AHSL can trigger an entry of h^acteria into stationary phase as a 
grr'Wth controll^^p signal. 
IT 168982-69-2, n-^^Oxododecanoyl ) -L- horn: serine 
la :■ tC'ne 

P.L: ( E lo.I Logical study, unclassified); BICiL (Biolcgical stuay; 

'in'iiuction ot entry mzo stancnary grc-wth p'hase m Pseudomcnas 
a-^ r ugiH'js.a i:'y N - ac yl he m'j s e r me lact-jne) 
Pll 1 'i - i' r 2 - €- ^ - 1 l"AP LU.r 

Ch t ^ : anaini ae , l-oxo -N- [ f ?S ) - tet ranyd re- 2 - c xo - 3 - f urany.l ] - ( 9CI ^ 'Q 
Al s :'lu:.,e i-terec chemistry . 
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TITLE: ^ns;t rue 1 1 on arid analysis Cif luxtXiABE-base d plasmid 

sensC'is f.C'i' i:":\'est igat mg ri-acyl hC'moserine 
lactone-mediated quorum sensing 

ACTH-jR.S): Winson, Michael K.; Swift, Simon; Fish, Leigh; 

Th r C'Up , 

John P.; Corgensen, Frieda; Chhabra, Siri Ram; 
Bycroft, Barrie W.; Williams, Paul; Stewart, Gordon 



A. B . 

C-:rP'jR.ATE SOURCE: Division of Food Sciences, School of Biological 

Sr.iences, Food Microbiology Se'rtion, University of 
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ScURCE: FEMS Microbiol. Lett. (199S), 163(2), 1S5-192 

CODEN: FMLED7; ISSN: 0373-^097 

? "J El L I H E P : E L s e VI e r S c i e n c e B . V . 

CU::UMENT TYPE: J-jurnal 

LT-jNlCrUACE : Engli sh 

A.E- rC asruid ref'C>rter vect-jrs have tieen constructed whi'rh respiond to 
a :• 1 1 \^a t ic n 

c r" LuxR and irs h<:;:i\cl jgs LasR and RhlR (VsmR) by N-acyl hom'Oserine 
l..t:.t:nes (AHLs). The exp^ression of luxCDABE from t ranscrip t. lonal fusions 
tj r'luxl, PlasI and Prhll resp'., c^ccurs m the p^resen^e of activating 
A:iLi . A profile of s t ructu re / act i \'i ty relationships is seen wnere the 
ri..i: ural li :jan';l is raDsK piC'tttnt . The cha ra^:- 1 e r i zat ion of individual LuxR 
h j:nc 1 'jg/AHL ::.-ri\bi riati jns allows a ::omp' rehens ive evaluation f quorum 
sensing signals from a test r^rganism. 
IT 168982-69-2, M-3- ( Oxododecanoyl ) -L-h Dmiserme 
1 a zz M'le 

RL: .a:\T (Au.alyte); BAC (Bioljgiral activity Dr effector, except adverse); 
AlIST ^Analytical study); BIC'L (Bioli^gical study) 

( ii'^ns t r uc 1 1 -im and anal, cf luxCDABE-k aseci plasmid senscirs fjr 
investigating N-a^yl homcserine lactone-mediated quc'ium sensing) 
RX 1 . H 'r^ 3 2 ~ 6 ? - 2 '::AP LUS 

CK C.nlecanamide, 3-:.xo-N-[ ( 3-.S ) - 1 et rahy Iro- 2 - ox :>- 3 - f uranyl ] - ( 9CI ) ( CA INDEX 
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Tne Pseucic^m :.Mas aerugin:;sa qn^j rum- sens mg signal 
m: lecule \\- 3 oxododecanoyl 

; - L-hc'iTi'- ser 1 ne lacrone nas iinmun'rmc dul a t ry activity 
Telford, i:;ar-y; Wheeler, D.; Williams, Paul; T'jmkins, 
P. T.; Apfleky, P.; Sewell, Herhert; Stewart, Gordcri 
S. A. &.; Byrroft, Bame W.; Pritchard, David I. 
:)--partment :d Life Science, dniversitv :f Nc^ttingnam, 
'_■ :". 1 e t s 1 1 y t ' . :i r , M c r c l n g h .3 m , N G ' / 2 P. J , d K 
Infect. IiTLmur:. (I'^r-S), 66(1), B*:-42 
■:M2'SN: INF I BP; ISSN: Oj19-0567 
A"[\eri'ran So net y fcr Mi :: rc-bio Iciqy 
J'i'U rna I 
English 

I'lverse gr am-neg. h^acterial ::eils i^c^mmuni r.a t e v/ith ea^iun other by usin:^ 
diffusihle N-acyl hcmiserme la^ttTie (AHL) signal mcd s . to r:ordinate 

g ^ ' n e 

enr-iessinn with cell t: >: p'U I a 1 1 >: n d. Accumulation f AHl.s ab:ve a 
t n re .E hi:d 

:'.:>n:n. renders the popular ijn " j rare , " and the ap}> r- i-C' r la t e target gene 
1.;. icti\'ated. In p^athcgeni: ra.i'teria, surh as P. aeruginosa, 

n'l-'l I =5 1 ed 

qu'jtum .^e:;sinj is mvidved m tne regulation : f: multipde virulence 

ermi n ant .-5 . The autho-rs theref:re sought t: dot. v;hether the immune 
system is oap^akde of r-espiciiding t: these bacterial signal mc 1 s . 
C'jns equent 1 y the immune modu 1 at ry pirop^erties ■I'f the AHLs N-(3- 
oxododecanoyl ) - L-hc'mose ri ne lart'jne (C'dEiHL} and 

>:■ { : -oxt'hexanoyl ) -L-homoserme lartone (OHHL) were evaluated m murine 



A'JTHl'R ( S ) : 

C jRPl'FATE SGVR 

2.":) ' _ ■ J r\ ■ -. ' n . 

PdBLISHER: 
D'jCUMEMT TYPE: 
L.^14GVAGE : 
AB) 



a nd 



.man. ieuktcyte Lmmunc assa ys i ]i vit r o. ijdDHL, but n:t OHriL, inhibited 
ryte p' r " 1 l f ex a t 1 1 n an'.:i r um':i r nerrosis factor' .alp'ha.a r'rc)dn. t^y 



1 ympl"! 



T n i - 



1 ip' jp't I ysaccha ri de- s t imuhated ma^:- r :>p'hages . Eurther-m:: re, I'dCiHL 

simultaneously and p'C^t ent 1 dc wn - regul ated the pr jLii^:. f IL-12, a 

Th 1 - supp- :i r ti ve cytr^kme. At hi'ihn ^.c^nrns, { >7 . t ime s . 1 O - 5 M) GdDHL 

irihit'ited antittdy pjrc'i^n, by keyhole limp-et nemo r. yam n- stimulated spile en 

:-^lls, but at Icwer cc.ncns . ( < 7 . t imes . 1 0 - 5 M), ant il-^d;^' prodn. was 

i-T- 1 niu I at ed, app-arently t'";^- increasing the p r npo rt i.t-n f the I ;tG1 isotype. 

'j'll'HL als:- prc^mtted IgE p'ro"ln. r^y mte rleukin - 4 -s t imulated human 

p r 1 p^ne r al rloid mi^n r-nuc: 1 ea r ■:-eIls. Thus, 2)dE)HL may influence the 

' ''• 

r.jilante m the mfectea hi'St and, m addn. to regulating the expiressiDn 



w r -..1 --nL/e ^ie t e r :ni n a n t s , 2'::iDHL may r^iiit riliute to tne p^ath Dcenesi s n f P. 
_-ie r -.a 1 nt sa infest. i:ns r.^y f un :: 1 1 jni:\g as a virulenire '::;e t e rmi nant per se 
IT 168982-69-2 

F.L: B>2^C ( B. 1 1 1 i-ui ra 1 activity r effector, excep)t a':iv--rse); EdOL 
\ B. 1 T'l gi a 1 study ) 

( Pseudsmc nas aerugmc^sa quL rum-sensmg si'jnal mjl. L-h : m-i'serine 
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7:7:^^: Quc'rum sensing and Ch r c mcbaoterium violaceum: 

exp^l 01 r a*:i n of ^^ic lac-em ^'reduction and mhitation 
fijr the detection cf N - a rylnc mC'Ser.ine laccc^nes 

A'.;THij}-;S : Mc'clean, Kay H.; WiMS'jn, Michael K.; Eish, Leigh; 

Ta y 1 c r , Ad r 1 a n ; 2nhab la , Sin P am ; C ama r a , Miguel ; 
E'aykin, Mavis; Lamt., Jchn K.; Swift, Simcn; Bycrcft, 
B.arrie W.; Stewart, C-crdin 3. A. B.; Williams, Paul 

27iR?Cip-ATE SijUF:E: E'e|:'a r t men t :■ f Ap'plLed Bivchemis't ry and EC'Od Science, 

Univc-isity I'f NC'ttmgnam, h : ughbc .rc'Ugh , LE12 IPD, UK 

SC'URC-:: Micrc't'ic Lcgy (Reading, V. K.) (1?07!, 14:- (12), 

37.::3-27i 1 

COEjEM: MP'jBEO; IS3M: 1 i50-OS72 
P'JBLISHEP: Society f c r General Mrc rok'io 1 ogy 

D'jCUMENT TYPE: .Journal 
L.ANI GUAi ^ E : E n .'^t 1 1 s h 

A3 i.iut^rum sensing relies upi jn the int.eracticn jf a diffusifc'le signal mol . 

v;ith a transcriptional activator protein tj rcurle gene expression with 
■ell p jpulation d. In C-lram-neg . t ac'teria, such signal mi'ls, ar e usually 
li-acylhom: ser me lactones (AHLs) which differ m the structure -of their 
r;-acyl side irhams . Chr omoba r t e r 1 urn violaceum, a Gram-neg. t^a'? t e rium 
•omiricnly f jund m sci 1 and water, pri-iuces the characteristic p'urpile 
ri.7ment \' l 'jlacei n . P r-:--/ 1 ous 1 y ^ne autriors lesc r it'eii a '/i ol a re 1 n~neg . , 
mmi - Tn:' mutant of C. \-m 1 a'i'eum (3V026) in wniL'h pugment p'r'j':in. can O'^ 
rest:.: red cy mcukatir-n with sup ernat ants from the v;ild-typ.e strain. To 
deve hi'P' t nis mutant a; a general kajsensi.r fm AHLs, t.he nat-.ra l C. 
•'lolaceum AHL mol. wii lurst '::hem. -ha ra : t e r 1 ze i . 3y using .rid'/ent 

ext n . , 

HPLO* and mass spiec t r omet r y , a single AHL, N- hexa :ioy 1 - :l -h :>mose r 1 rie la::tone 
^HHL-, wai identified m wild-type C. violaceum culture supernatants 

w:"ii ch 

v/as al'Sent f r ^m GV026. Sir^re the piU'jdn. of violaii^eiri constitutes a 

s I mp 1 

.-issay for t.he detection :'f AHLs, 'we exp'ljred the ability c^f 2.V0:.6 to 
resp'Ond t.i' a series :d syntheti AHL and M--acy 1 hrmocc/s t eme th 1 1 ;i r t Dne 
:AHT anahogs. In GV026, vii'lacem is m^lucible k^y all the AHL and AHT 
:^mr'ds. evaluated with a'::yl side ::hams fr:m C-^ to 38 m len:jt.h, with 
•'ary:ng rl-'grees jf sensitivity, Alt.hoLigh AHL cmp^ is . v/ith M-a:'yl side 
:nai:\s fr^^m 310 to 314 ar^e unarle t j indu::e \'i:)la:-ein prodn., if an 
■icti vatin^:: AHL (e.g. HHL) is m ::o rp* :> ra t e d mt j the agar, these lDng-::ham 
AHL.5 :'an re aete::ted oy their abilitc/ to mnikiit. vijla^em prodn. The 
■^ersatil ].ty f CV02o in f a^i'i 1 1 1 a 1 1 n :i dete::ti-:n jt AHL mixts. extd. from 
'ult ui-e supernatants and s-^'piri. by thin- layer rnromatD^g. is alsj 
iem.i'r.st rated . These simp'le kuc assays empiloymg CV02 6 thus greatly extend 
* ne .^2c! 1 1 1 1 V t'O detert. a v;i<de sp^ectrum jf AHL signal mc'ls. 
:r 168982-69-2, n- ( 3-Oxododecanoyl 1 L-H jm serme 
a c t J n e 
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A3 Tv;- que rum-sensing systems (las and rhl ) regulate virulence gene 

exc'iession in Pseudomcnas aeruginosa. The las system eronsists of a 

t r ans :: ri}jt lonal activator, LasR, and LasI, which ■lite'-:rs the synthesis of 

tlio a It I'l ndu ::er N- ( 3- oxododecanoyl ) homjse r i ne lart^ne 

( F'AI - L ) . Induction ot lasP. ( en^:.'! di n :i elastase) and otner \Mrulen2e qenes 
r-:ruires LasR and PAI - i , The rhl system consists Df a putative 
t rans :: r i}:> t lonal activator, RhlR, and Rhll, which dite'::ts the syntnesis of 
N-l'Utyryl homoserme lactone (PAP-2). Rhamnolipid p-r^jdn. .i.n P. 
aeru g i n-:-s a 

n.i.s been rep'jrted tC' require tioth: the rhl system and rhlAB (enc'jdmg a 
rh auLU I'Sy 1 t rans f e rase ) . Here v;e reptjr't the crene r a t r ■: n :f a .PELTA.lasI 
nw.Zawz in.i both .DELTA. lasi .DELTA, rhll and .DELTA. iasR rh 1 R . DE LTA . Tn 5 0 1 
■-:{■■: ^b L-r mutants of strain E'ACd . Rh amn^j 1 1 p' i d prj'dn. arid elastjly.: is were 
r^-:;u::-■d m the .DELTA, las I smifl-:- mutant and ab:lished m the 
d.:. uk le -mutant strains. RhlAE. mR^:A w.-is not detected in these ^;tr-ains at 
mi loga r 1 thmic phase but was al'undant m the parental strain. Further 
rllA anal. Df the wild-type strain revealed that rhlAB is organized as an 
.::rer::n. The rhlAB t rans c r i P't i i-nal .-tart was mappiod, and paitati\'e 
..^igma.^4 and .sigma.7D p-ri'mi'ters were identified ur stream. T^:) define 

mp^ jnei.t s required f ■: r iTilAr. expressiji\, we aevelored a k ic-assay m 
E.~rherirhia :-oli and demonstrated that PAr-2 and RhlR. are require:! and 
suffitient for expressic-n ot rhlA. T'j characterize the putative 
iriterartiDn lietween PAI-2 and RhlR, we demonstrated that [3H]PAI-2 binds 
t E. ^ J 1 1 cells expressing Rhlr. and n-ot to those exp' r ^e-s s mg LasR. 
Finally, the sp)ecificity O' f the las ar. d ml systems was ex.amd. m E. loli 
biiassays. I'he las system was :apai:'le :f mil'dly activating rhlA, apid 
sim.ilarly, the rhl system partly activated lasB. HC'Wevei , these effects 
were mu:^h less than trie a^rtivati:!! jf rhl A by the rhl system and lasE by 



las sv.rtem. The results resented here further characterize the 




t ti^.e ml and qu-j rum- sens i ng systems m vi^Flence gene expressior 

168982-69-2, ( 3-Oxododecanoyl ) homiserine 
1 a :: t. (jne 

r, L : r.A<:: [ B 1 o L -.-^ g 1 ^ a 1 a ■;■ 1 1 v 1 1 y c r e f f e - 1 j r , e >: c ep. t a d\^- r .-^ e ) ; B PR 



i::r:'Cess;; XFM (Meta;:icdir fcrmatii^n;; hlOL (BicdogicaL stu^uy 



dv) ; F:lRM 



■nL.r.ti:n, n .:np' ref^a r a t i"/e ) ; IR'J 



[ t r 



:?'AI-:; ?s-ud?m:nas ae rugmc' ;e a las and rhl i^uc: rum- sen s i ng s^y.-^tem.s m 

c n :. r : 1 j f e 1 i s : s -f- a n 'i r h .a inr. id 1 1: i li t' i C' s yn he s is ^ e :\ e ;d 

. 6 : - -6 : :.ai>i:jz 

L'C lie::' an ami :ae , 

r r \ r 



r,.. -j^.-. ^...1 ? - :.-K- [ ( -'3 ) -te: r iihyar :■- : - 'jXC- :; - f urany L ] - i^'Cl ] iCA I ML' 



Ar s:: 1 :.e s e r eo rnemi s : r . 



c: 



N 
H 



Me 



L" .Ad.:-WER 17 -jF ii OAEd.US COPYRIC^HT 20.J'J ACS 
ACCESSJjN MdM&SR: 1 9 7 : 4 4 2 ? 2 2 CAr'LUS 

rd'^VMFMT NdHBFR: i 2 7 : i 7 3: 7 7 

TITLE: ?■ eaul a t 1. jn j f the xi^p' se:: ret ion pathv/ay t>y multiple 

quc' rum- sens in g m:^dul jns in Ps eu d jmc^nas aei"ii:rino3a 
A\TH'jR I 2 ) : I'hapL'n-He r \'e , Virgmae; Akrim, Mehamnied; Ijatifi, 

Am el ; 

W I 1 1 : ams , E' a u 1 ; L a z :i u n ski, Ari d r e e ; Ball y , ^h=H r c 
Cl Rr''jR.ATE SijURCE: Lai: ra to 1 1 e :1 ' I n gen i e rie des Systemes 

Mac r':'mcd.ecu la 1 res , '::entre National de la F.e:-her::he 

2 1 en 1 1 £ i que , Ma r s e 1 1 1 e , 1 1-4 2 2 , E r . 
Sl-URTE: Mol. MicrC'biol. (1297), 24(6), I162-li7e: 

TTT'EX: MOMIEE; IS2M: 2950- :'S2X 
P V3 L I 2 H E R : E 1 a c kwe 1 1 

22 CUMENT TY PE : 2 :-u ma i 

L221GdAi:;E : English 
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netv/C'TK inviilvmg ::ell-::eli signaling whi'i-h controls f'T'jdn. and secretiC'ii 
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In E'se ad rmonas aerugrnc'sa, exp ressic^n of the lasB gene whi 
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met a 1 iC'p r : tease , elast ase, depends on small diffusiii'le M - ao yl riom :'S e r me 
lart nnes. LasB expression is regulated thr":uqjh t.he mt e rao t i-jns ■:) f N- 
3 ~ oxododecanoyl- L- homos e r 1 ne laotine and 

K-l::ur anc'y 1- L-homoser me la.::tone with the t ransor iri t, i ona 1 ac t l\^a t-i' r s LasR 
and "/.^mR ( R.hlR ) , resp. T :> i n\''js t igat e lasB exf ■ t ess i :jn furth-*r, the 
t ra n .1. ;■ r 1 }: 1 1 c-na 1 start sit.e wa; first iDiratea t a p'jsitijn 14 1 ot' 
..pa t re am 

f r" : m the t rans I a 1 1 c nal sZ.aiZ ;r 1 1 e . Using t h i r n ( C' rma 1 1 jn , a series of 
jla:imia:E were ::onst r Uirt e':l :-nt g . 'jc nsec^ut ive .:■ ' deletions of the upstream 
I e':u :^r. c £ lasB fused t.c a |;i romo t e rd es s r-hior amp-heni'^ol a r.et y 1 c r ans f e ra se 
lercrter gene. The results oh'tamed indicate that ? regions are required 
f jf efficient, t rans o ri p 1 1 c n ■:■ f lasE>; a 35-bp' palindromic se^ijuen^e I ncated 
at +2o t ■: +60 bp upstream from the translatic-n st.art site, ani:l 2 re ;t ions 



'.^p St. ream c f the t. ran,5 ri p 1 1 c n start site, at -IIS to -r5 bp and 
' fc'P', resp'. I'eleti'iin z-f the lattei regi'jn results m the lc)ss 
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k'jth M- tjutan r^yl - L- homose i"ine laotcne - and N-3- 

oxododecanoyl ~L- he moser me 1 ac tone-medi ated st imulaticii of la.jE' 
expiree sicn and p'rc-vide^ further sup'p-ort for the r^jle o I this ■ip'erator 
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I:-. ?3eud:m:nas aerugmssa, tne C'rs'dn, ■: f many virulence fa'.^tor£ Eino 
seci^nciar-y metabc'lites is regulated m 'SCincer-t with cell d. tnixiuinn quorum 
sensing. Two qu :■ rum- sens rng regul jns have rieen identified m v/hich the 
LuxR. h'Smol'i'gs LasR and R.hlR. are activated tiy X-(3- 
oxododecanoyl ) - L- hom^ise ri ne la:t C'ne ('jdI>HL) and 

N-butanoyl - L-hom-: serine \:\cx.jr\^. (3Hh) resp . The lasr and rhlR genes are 
linked t s the lux I h'jmolc'gs las I and rhl I , v/hi ch are resp:>nsitde fi^r 
s'v'ntnesis -if Cid:>HL arid EHL, rest-. As lasRl an-i rhlRI are both invi'lved 
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lastase, the auth'Si s s sught 
E^y us in a lacZ 



d^-t . the nature :f their interrelationship, 
t ransc r i }: t i s na l 

fusLor.s m k'C)th homcvl -sgc'us (P. aerugin:-sa} arra net er Ci'ijous { E s c ne ri cdiia 

1 ) genetic: r^rKgr^junds the authnrs rrowide evidense that (i) lasR is 
exp'resseid rc^nst i t ut i\'el^' throughS'Ut the growth cycle, (ii) rhlR 
exp res s i : n 

1.-5 recrilated by LasR. C'dliHL, and (iii) that RhlR/BHL regulates ihll. The 
autr:C'rs alsc' shi'W that ex}5res3L:'n f the s ta 1 1 ■: na ry-p-hase siignia faitS'i 
gene rt'jC is al'id.isn^d m .a P. aerujinisa lasR mutant and m the 
n 1 e : c: t r 'jp L :: BHL-nea. mritant PAIn^'J': 7 , Eu r- the rm r e , t2ne data revt^-a 1 that ir. 
E. an rps.S-la::2 f -^s tjn is rejjlated dirert.ly by RhlF.^BHh. Taken 

t:getner, these results imdicate tnat En aeruginosa employs a 
mult ilaye red 

hierarchical qu j rum-sensirng cascade inV'Slving RhlR/BHL and LasF:/'jdDHL, 
mtei'linked via Rp'oS, tC' integrate the regulatic^n s f viruleni::^^ 
detei'minant an^i secr^ndary met abs'l 1 1. es with adaptat-icii and sutvi^'al ii"i 
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AB F. a^-rugin'jsa pr^Dduc-s a sr'e::trum id: exot' r ?':iuc t s , many :■ f whi:h ha\'e been 
iiunlicate'i m t.he r-a* hogenes i s :f !-iuman infe'::tion. Exp' res s I'ln :d .-ome of 
thes^ factors requires cell--::eil c jmmuni rat I'jn invjiviri':: the inter. nc:t ion 
^ a small diffusird-- m^id . , an au t :> i nduce r , with a pi^. t rans'.: r LT'to nnal 

In P. aerugmisa PAOd , LasI ilirects the synthesis f the 
er N- ( 3 -oxododecanoyl ) - L ^8n I'mose t ine lactone 
(8dL);IL), which actI\^ires the pos-. t. ransc t ip 1 1 ona 1 ai^tivatDr, LasR. 
r.erentdcy, a 2nd sign..iling m:> 1 . -t as-^'ii m:M:iul-:n m PACi 1 , termed vi.m, v/as 
disr '\^ered, which cont ains tr;e genes vsmR ^n^a vsml . t^sing HPLO', m^iss 
st'e rt r-imet ry , and NMR sp'ect r'jsc'j^^^y it wa5 here established that m 
Escn-rirhia coli, Vsml iitert.s t lie synthesis ot !J-but ano y 1 - L - h r^m: se r ine 
lact'-'ne {!) and N-hexan-oy i- L-homose rine lactone {II), These r^mpds, are 
present in the spent rulture sup-e mat ant s :f P. aeruginrsa in a mrdar 
r^ti'-' ?f . app rxeq . 1 8 : 1 and their structures were une qui\'oc.a 11 y cc^nfirmed 
ky rhem. synthesis. Adii:. f either I or II to ?Pv:nI067, a pleiittvpic P, 
ae:„.cinosa mut.ant unaitde t c S8*ntl\esize either of these au t c in iuce r , 
ie~tC'red elastase, c-hitinase, ana CK- i:r-j-in. In E. cod i carryi:'"ig .a 
Vim?, 'vsml' : r.lux tran.- v r ip 1 1 'jnal fusion, I and II activated VsmJ?. t j a 
similar extent. Anal : gs :f these N-acyl - L-h :moser ine lactones ly: v;hich. 
the IJ- ^ryl side chai:. has keen extended and/ : r oi^idize^i at the C-8 
pt'Sitiin e:<hikiit sut .;■ tant-.i al 1 y l-i^w^-i' activity (e.g., 'jdZ'HL) or no 
V. t •/ 

e . :t , , dl'ML) in this lux repnjrter assay. These dat,a indicate tliat 
multirde families of gu ii:m.- s ens ir.g mo;;iul:'ns mt eract i v^^-ly re;r-:latc- ger.tr 
expre.TSio:^ m P. aeruginosa. 
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derivation of transcription factor VsruR) 
I cdecanamide, :^P-:c-::- [ ' 3S ) -tet rahydrc 
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